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FOREWOQRD

The book is designed for -students of English who have
undertaken the study of a theoretical course in English phonetics
at Pedagogical Institutes and Faculties of Foreign Languages.

The authors of the book had two objects in view: firstly, to
give the prospective teachers of English necessary information
on -theoretical problems of English phonetics and, secondly, to
acquaint them with some of the diverse views of Soviet and
foreign linguists. The authors have put forward the opinions of
the foremost linguists on the points at issue and expressed their
own attitude to them. An endeavour has been made to treat the
main problems of theoretical and experimental phonetics with due
reference to the latest findings in this fiekl, and to draw the
readers’ attention to phonetic phenomena which are in the
forefront of modern linguistics, such as phonetic styles and pro—
sodic interference. An attempt has also been made to show the
relevance of theoretical studies in solving practical problems con—
nected with language teaching.

Every chapter is followed by exercises. Their purpose is not
so much to control understanding as to encourage further reading.
The exescises contain questions which stimulate independent
decisions, contraversial views which are to be refuted or
supported, and assignments which require reference to pronounc—
ing dictionaries and analysis of the phonetic features of speech.

Although this book is intended primarily for students, it may
be of interest to teachers and to all those concerned with English

phonetics.



The authors make grateful acknowledgement to Prof.

V.V. Artyomov, Prof. V_.A. Vassilyev and the late Prof. K.K.Ba—
ryshnicova who have inspired and encouraged this work.

Thanks for valuable suggestions are also expressed to those

who have reviewed the MS.

Chapters 1, 2, 4, 6, 7 were written by A.A.Metlyuk; chapters 3,5, 8, 9, 10
by L.V. Borisova.



C-HAPTER 1.THE ROLE OF SOUND PHENOMENA IN COMMUNICATION

THE PHONETIC SYSTEM OF A LANGUAGE

Language — ‘'‘the immediate actuality of thought” [46] and "the most
important means of human intercourse” [47] exists in two main speech forms:
oral and written. Speech is a manifestation of (anguage it is a process of -
communication by means of language. Both the oral and written speech forms
have a material substance. In oral speech the substance is phonic®, it is the
sound substance or the sound matter. In written speech the substance is
graphic.

A substance is not in itseif language, but it is what forms patterns of
language. The sound substance gives shape to a spoken message in communi—
cation, it forms units of the phenetic system of a concrete language.

The phonetic system of a language is a set of phonetic units arranged in
an orderly way to replace each other in a given framewaork. In fact it contains
two systems (or levels) — segmental and suprasegmentat, or prosodic, each of
which is a specially organized language system with a certain number of its
units. Segmental units are elementary sounds, vowels and consonants which
form the vocalic and the consonantal subsystems. Prosodic units are syllables,
accentual {rhythmic) units, intonation groups, utterances, which form the
subsystems of pitch, stress, rhythm, tempo, pauses.

The sound substance is a medium in which the whole system of language is
embodied. Segmental and prosodic units serve to form and differentiate units
of other subsystems of language, the lexical and grammatical units. The modi—
fications of words and their combination into utterances (sentences) are
first of all sound phenomena. The grammatical form of a verb or a noun can be
changed only by changing the sounds which compose them. By changing the
prasodic structure (intonation} of an utterance one changes the meaning of
the utterance. It is clearly seen from the utterances of identical lexica! and
grammatical structures. For example "Well done?"” pronounced with the rising
tone, is a question, expressmg the speaker’'s uncertainty and desire to get
further information. "Weil “done!”, pronounced with the falling tone, wide
pitch range and greater loudness, is an exclamatron,'expf\G'SSing the speaker's
evaluation. The rising—falling tone in the utterance “"Well done” may express a
challenging or quizzical attitude on the part of the speaker.

*The terms “phonic”, "phonetic’, “phonetics’ come from the Greek word
wwrn (fo:ne:) — sound. '



To underiine the importance of the sound medium of language H. Gieason
notes that to speak any language a person must know nearly all the 100% of its
phonetics, while only 50—80% of its grammar and 1% of the vocabulary may be
sufficient [24].

ASPECTS OF SOUND PHENOMENA

The ability to form language units is not the only property of the sound
medium. In addition to it, the sound medium has its own independent proper—
ties as a physical phenomenon. Moreover, it is a product of human activity.
Being created by the speaker, the sound medium indicates the speaker's perso—
nality (sex, age, individual features) and reveals his physiological and emotio—
nal state, geographicat origin, education, social status and so on.

Every act of speech presupposes the presence of a person who speaks and
a person who listens. The speaker produces sounds, the sounds travel through
the air to the listener in the form of complex combinations of sound waves,
the listener hears and interprets them, Communication is possible only because
the speaker and the listener interpret the sounds as units of the same language.

System of Sound (ﬂd‘ﬁggdge) dmis

&MHHMH‘»)»‘

Arhicuiation Sound Wewes Barception

Fig. 1. Stages in the pessing of a spaken ﬁs%ge.

Conisequently, seund phenomena have different aspects, which are closely
interconnected: the articulatory aspect, the acoustic, the auditory and the
linguistic aspect.

The articulatory (sound—production} aspect. Speech sounds are products
of human organs of speech. They result from the activities of the diaphragm,
the lungs, the bronehi, the trachea, the larynx with the vocal cords in it, the
pharynx, the mouth cavity with the speech organs situated in it and the nasal
cavity.

Sound production is impossible without respiration, which consists of
two alternating phases — inspiration and expiration. Speech sounds are based
chiefly on expiration, though in some African languages there are sounds
produced by tnspiration.

Expiration, during which speech sounds are produced is called phonic

“expiration as distinct from quiet breathing. fn phonic expiration the air co—
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mes from the lungs not freely but in spurts, because during speech the air—
‘passage is periodically blocked by the speech organs. Therefore in speech, ex—
piration lasts much longer than inspiration, whereas in quiet breathing inspi—
ration and expiration each take about the same period of time.

The lungs supply the necessary air—pressure and regulate its force, thus
producing variations in the intensity of speech sounds. For example, the air
pressure is greater on the peak of the syllable and it is less on its margins.

Sound production actually takes place in the larynx, the pharynx and the
oral and nasal cavities. The air—stream coming from the lungs undergoes im—
portant modifications in them.

Fig. 2. Organs of speech.

Epigiotis

vocat Corgs
o) {#) {c)

Fig. 3. Diagrams of the vocal cords: (a) tightly closed as for (?]; (b) wide open as far
breath ; (c} loosly together and vibrating as for voice.

One part of sound production is phonation, or voice—production,

When the vocal cords, situated in the larynx, are tensed and brought
loosely together, the air—pressure below the vocal cords becomes very high and
the air comes from the lungs in regular puffs making the vocal cords vibrate.
Their vibrations are compiex, though mainly regular or periodic. The regular
vibrations of the vocal cords are transmitted to the air—stream and the
acoustic effect perceived by the human ear is that of a vocal tone. This is what
" we call voice. '



The other part of sound—production is articulation which comprises ali
the movements and positions of the speec}isorgans necessary 10 pronounce a
speech sound. The movements of speech organs modify the shape, size and vo—
ume of the supralaryngeal cavities (the pharynx, the mouth and the nasal
cavity) thus modifying the voice which comes from the lungs. As a result, a
Lowel sound of a certain quality is produced.

When in the supralaryngeal cavities there is an obstruction to the air—
stream, a noise is produced. The character. of the nojse (friction or plosion),
depends on the type of obstruction (a constriction or a complete closure) and
determines the particufar gquality of a consonant. When an obstruction is
created and the vocal cords vibrate, a voiced consonant is produced. When the
vocal cords do not vibrate, the resuit is a voiceiess consonant.

Thus there are two main sources of vibration in the production of speech
sounds — the vocal cords and various kinds of obstruction.

The acoustic aspect. Like any other sound of nature speech sounds exist
in the form of sound waves and have the same physical properties — frequency,
intensity, duration and spectrum.

A sound wave is created by a vibration which may bé periodic or non—
periodic, simple or complex.

The vocal cords vibrate in such a way that they produce various kinds of
waves simultaneously. The basic vibrations of the vocal cords over their whole
fength produce the fundamental tone of voice. The simuitaneous vibrations of
each part of the vocal cords produce partial tones (overtones, or harmonics).

.
eE> fﬂvf‘cf ZLEJAUQ(

Fig. 4. Vibrations(s) of entire cord; (b} of Fig. 5 Complex vibrations.
its parts.

The number of vibrations per second is called frequency. Fregquency is
measured inhertzor cycies per second {cfs). Frequency of the basic vibrations
of the vocal cords is the fundamental frequency {(marked by Fo}. The funda—
mental freguency determines the pitch of the voice and forms an acoustic
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basis of speech melody. It is relatively low, about 40-400 ¢/s in the 1ota)
range of voice. The frequencies of the overtones are much higher.*

The superposition of the fundamental and partial vibrations resuits in a
complex tone.

The complex tone is modified in the oral and nasal resonators. Due to the
particular changes in their shape, size and volume the oral and nasal cavities
function as an acoustic filter: they intensify certain frequencies contained in
the complex tone and weaken the others. Thus the specific qualities of vowel
sounds are achieved,

The complex range of intensified freguencies which form the quality of a
sound is called the acoustic spectrum of the sound. The intensified frequencies
in the spectrum which characterize the quality of a sound and distinguish it
from other sounds of different quality are called formants.

Vowei sounds have at least two formants marked by F1 and F2, which are
together responsible for the particular quality of each vowe! type. F4 is cha—
racterized by lower frequencies, Fo — by'\'\igher frequencies. Thus, F4 of the
vowel (a:/ is equal to 800 Hz and FZ — to 1100 Hz. The formants of /i:/ are
equal to 380 Hz and 2500 Hz, respectively.

The formant of the fundamental tone (Fo) is irrelevant to vowel diffe—
rention. FD is present in the spectra of vowels, sonants and voiced conconants
because these sounds are formed with voice and it is absent in the spectra of
voiceless consonants.

Intensity of speech sounds depends on the amplitude of vibration. Changes
in intensity are associated with stress in those languages which have dynamic
stress. Intensity is measured in decibels (dB**).

Like any other form of matter, sound exists and moves in time. Any sound
has a certain duration. The duration of a sound is the quantity of time during
which the same vibrations continue. For this reason the duration of a sound is
often referred to as its quantity. The duration of sounds is measured in mij—
liseconds (ms}.

The auditory {(seund—perception) aspect. Speech sounds may also be ana—
lysed from the point of view of perception. The perception of speech sounds
invalves the activity of our hearing mechanism, which can be viewed in two
ways.

*Each half of the cord vibrates at a frequency twice as great as that of the
cord as a whole. Each third vibrates three times faster, each quarter — four
times faster, and 50 on.

#»*The decibel is one tenth of a bel. The bel is so named after Alexan—
der Graham Bell {1847—-1922), inventor of the magnetic telephane.

9



On the one hand, it is a physiological mechanism which reacts to acoustic
stimuli: the human ear transforms mechanical vibrations of the air into
nervous stimuli and transmits them to the brain. The listener hears the
acoustic featurés of fundamenta! frequency, formant frequency, intensity and
duration in terms of four perceptible categories of pitch, quality, Joudness and
length.

Or the other hand, it is also a psychological mechanism which selects from
the great amount of acoustic information only that which is linguistically
significant. The human brain interprets acoustic phenomena in terms of a
given language system. In this way, different acoustic stimuli may be inter—
preted as being the same sound unit, Thus for a Russian the open/ € /asin
"uact” and the mid—open [/ e [ as in “‘meTH’ are one and the same sound unit, as
the difference between them is not singificant in distinguishing words or
grammatical forms in Russian. An Englishman would consider these sounds as
different sound units since in the English language the former resemblies the
open / = /as in "“had’ and the latter is very much like the mid—open / e /as in
“head’” which serve to differentiate words. So a listener’s reactions are con—
ditioned by his experience of handling his own language.

Qur physiological capabilities in perception are limited. The human ear
does not perceive all the acoustic features present in a sound wave. Thus, the
lower limit of frequency which we can perceive is 16 Hz, the hinger limit is
20 000 Hz. In ideal conditions we can percaive even a difference in 3 Hz, but
such small distinctions are not usable in speech.

It should be remembered that perceptible features of sounds are not fuily
conditioned by the related articulatory and acoustic ones. Our perception of
the pitch of the voice depends largely (but not solely} on the fundamental
frequency generated by wvocal cord vibration. The greater is the freguency,
the higher is the pitch of the voice and vice versa. But the perceived pitch
variation may also be affected by variations of intensity on the same
freguency. By reducing the intensity of a sound we can achieve a high pitch in
perception.

Changes in intensity are perceived by our ear as variataions in the foudness
of a sound. The greater is the intensity of a sound, the louder is the sound.
But.our perception of loudness does not depend on intensity alone. A saund or
a syllable may be perceived as louder, in comparison with neighbouring sounds
or syllables, because of a marked pitch change on it or because it is longer than
the others.

fMoreover, some sounds, owing to their nature, are louder or more sono—
rous than others. Thus /a:/ is more powerful than /i:/, and vowels generaliy
have more carrying power than consonants,

Our judgements relating to loudness are not as fine as those relating to
either quality or pitch,
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Different duration of speech sounds is perceived as a difference in their
fength. But our perception of length does not always correspond to the actual
duration of speech sounds or other units. For example, the length of rhythmic
units in an English utterance is considered to be approximately the same since
it is a characteristic feature of English rhythm that stressed syllables occur at
more or less equal intervais of time. But the actual duration of rhythmic units
is far from being equal. This is an example of how our brain interprets from
the acoustic material only that which is linguistically significant.

Our hearing mechanism acts as a monitor of what we ourselves are saying.
The process of communication would be impossible if the speaker himself did
not hear the sounds he pronounces. {f the link between listening and pro—
nouncing is disturbed, disturbances in the production of speech sounds are
likely to appear. The better we hear the differences between the sounds, the
better we pronounce them. Therefore in learning to pronounce the sounds of a
foreign language one should bear in mind the importance of ear—training.

The linguistic aspect. Segmental sounds and prosodic features are
linguistic phenomena. Representing language units in actual speech, they per—
form certain linguistic functions. They constitute meaningful units — mor—
phemes, words, word—forms, utterances. All the words of a language consist
of speech sounds which are grouped and arranged in the way specific for the
language and which are unified by stress. All the utterances consist of words,
and, conseguently, of sounds; they are characterized by certain pitch--and—
stress patterns, temporal features, rhythm.

Most of the meaningful distinctions of the language are based on distinc—
tions in sound.

Sounds and prdsodic features serve to differentiate the units they form
since communication by means of language is possible only because sound phe—
nomena can be opposed to one another for purposes of differentiating words,
word—forms and utterances.

Simultaneously, the sound phenomena enable the listener to identify them
as concrete words, word—forms or utterances.

Thus, segmental sounds and prosodic features of speech perform consti—
tutive, distinctive and identificatory functions.

The linguistic aspect of speech sounds is also called the functionaior so—
cial aspect, because of the role which sound matter plays in the functioning of
language as a social phenomencn.

The relations between the articulatory, acoustic, auditory and linguistic
aspects of speech sounds can be presented roughly in the following way:




Articulatory cha— Acoustic Auditory (per— Linguistic
racteristics properties ceptible) qua— phenomena

lities
vibrations of the | fundamental | pitch prosody (melody,
vocal cords | frequency | stress)
—————— o —— |
different positions | formant | quality | phoneme, prosody
and movements of | frequencies | (timbre) I (stress)
speech organs | |
the amplitude of ' intensity | foudness ; prosody (stress)

vibrations | | J_
the quantity of time | duration T | prosody
during which the | (tempo, rhythm)
sound is pro— | I |
nounced
| | I

PHONETICS AS A SCIENCE

The study of the sound phenomena of language, in all their aspects and
varieties, constitutes the subject of the phonetic science.

Phonetics as a branch of linguistics studies sounds in the broad sense,
comprising segmental sounds (vowels and consonants) and prosodic phenome—
na (pitch, stress, tempo, rhythm, pauses). Phonetics occupies itself with the
study of the ways in which the sounds are organized into a system of units
and the variation of the units in all types and styles of spoken language. It also
studies the acoustic properties of sounds, the physiolkgical basis of sound
production and the sound phenomena that reveal the individual peculiarities
of the speaker.

Thus the sound medium has a special science all to itself because of the
exclusive importance of oral speech as compared with written speech. Oral
speech is primary, whereas written speech is secondary (it is constructed on
the basis of oral speech). The sound medium needs special attention also be—
cause of the complex character of its production and perception. Besides,
further development of such technical means of sound transmission as the
telephone, the radio, recording and speaking machines, speech recognizers,
deaf aids raises a great number of primarily phonetic problems.

Phonetics as a science is a branch of linguistics. Being a science in its own
right, it is at the same time ciosely connected with other linguistic sciences —
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grammar, lexicology, stylistics and the history of the language, since the pho—
netic system of a language, its vocabulary and grammar constitute one indivi—
sible whole. It is also closely interconnected with physiology, biology, physics,
pedagogy, psychology, mathematics, cybernetics.

Phonetics has a long history. It was known to the ancient Greeks and
Hindus. But as a science in its own right it began to develop in Russia and in
Western Europe only in the second half of the 19th century.

BRANCHES OF PHONETICS

Depending on wh icﬁ of sound phenomena is studied, phonetics is sub—
divided into four main branches.
~_Articuiatory phonetics is concerned with the study of sound as a resuit of
the activities of speech organs. it deals with our voice—producing mechanism
and the way we produce sounds, and prosodic phenomena. It studies respi—
ration, phonation {voice—production), articuletion and also the mental pro—
cesses necessary for the mastery of a phonetic system.

Methods employed in articulatory phonetics are experimental. They invol—
ve palatography, laryngoscopy, photography, cinematography, X—ray photo—
graphy, X—ray cinematography, electromyography, and various kinds of tech--
nique to study sound—perception.

Besides these objective methods articulatory phonetics uses its oldest,
subjective method — the method of direct observation. This method involves
observation of the movements of speech organs when pronouncing scunds and
analysis of one’s muscular sensations during the articulation of speech sounds.

Perceptual (auditory) phonetics occupies itself with the study of man's
perception of segmental sounds, pitch variation, loudness and duration. tt
studies the ways in which sound perception is determined by the phonetic
system of a language.

The methods used in perceptual phonetics are also experimental. They in—
clude various kinds of auditory tests.

Since sound production and sound perception are physiological processes,
articulatory and perceptual phonetics are generally termed physiological pho—
netics.

Acoustic _phonetics is concerned with the acoustic aspect of speech
sounds. It studies speech sounds with the help of experimental {instrumental)
methods. -Various kinds of apparatus are applied for analysing the acoustic
structure of segmental sounds and prosodic phenomena. For example, we use
8 spectrograph to analyse the acoustic spectra of sounds, an oscillograph and
an intonograph to analyse frequency, intensity and duration. With the help of
an electro—acoustic synthesizer synthetic speech is produced which is a good
means of testing the results of the electro—acoustic analysis.
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Phonology, or functional phonetics is a purely linguistic branch of phone—
tics. It deais with the functionai aspect of sound phenomena. Phonology sets
out to discover those segmental and prosodic features that have a differential
value in a language, and it establishes the system of phonemes and prosodemes.
it also sets out to determine the frequency of -occurrence of these units insyl—
fables, words, rhythmic units and other sequences which form the utterance.
The distribution and grouping of phonemes in syllables and words in a parti—
cular language are dealt with in an area of phonology which is called
phonotactics. .

The basis of phonology is the phoneme theory, created in Russia by |. Bau—
douin de Courtenay and developed by his pupils and followers L.Shcherba,
N. Krushevsky and, later, by other Soviet and foreign linguists. Phonology was
founded in Prague by a group of linguists (N. Trubetzkoy, R. Jakobson and
others).

Phonology of segmental units is often called phonemics, whereas phono—
logy of intonation (prosody) is termed intonology (or prosodemics).

The methods employed by phonology are linguistic.

All the above branches of phonetics are closely connected since the object
of their study — speech. sounds — is a close unity of acoustic, articulatory,
auditory and linguistic aspects. But not all linguisfs are of the opinion that
phonology is an integral part of phonetics.

N. Trubetzkoy [40] claims that phonology should be separated from pho—
netics. According to the Prague School, established by him, phonetics and
phonology are independent sciences: phonetics is a biological science and is
concerned with physical and physiological characteristics of speech sounds,
phonology is a linguistic science and is concerned with the social function of
phonetic phenomena. This point of view is supported by the Danish linguist
L.Hjelmslev who advocated total separation between phonetics and phonology.
But the vast majority of Soviet phoneticians do not consider it logical to
separate function from form and to exclude phonetics from the linguistic
sciences [80]. A great number of phoneticians abroad adhere to the same point
of view. For instance, B. Malmberg, a Swedish phonetician, writes as follows:
”{t was a grave grror on the part of the Prague School to want to establish a
strict separation between phonetics and phonology... The two types of studies
are interdependent and condition each other. Consequently it seems preferable
to group them together under the traditional general heading of phonetics”
[97, p. 97].

Besides the four branches given above, there are other branches of
phonetics, such as special, general, historical, descriptive, comparative, applied.

Special phonetics is coneerned with the study of the phonetic systemofa
concrete language. When the phonetic system is  studied in its
static form at a particular period (synchronically) , we deal with
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descriptive phonetics. When the system is studied in its historical develop—
ment (diachronically}) we speak about historical, or evolutionary phonetics.
Historical phonetics uses the philological method of investigation. It studies
written documents and eompares the spelling and pronunciation of one and the
same word in different periocds of the history of the language.

General phonetics is concerned with the study of man's sound—preducing-
possibilities and the functioning of his speech mechanism. It establishes the
types of speech sounds which exist in various languages, the way they are
produced and the roie they play when forming and expressing thoughts. Gene—
ral phonetics is based on the extensive material which is provided by the spe—
cial phonetics of a number of languages and on the material of other sciences.
As a result of this, general phonetics has been able to make a number of general
conclusions concerning the complex nature of speech sounds and to formulate
a number of theories: the phoneme theory, the theory of syllable formation,
theories of stress, intonation, etc.

Theoretical phonetics of a particular language applies those theories to the
language it analyses.

Comparative phonetics is concerned with the comparative study of the
phenetic systems of two or more languages, especially kindred ones.

By practical,.or applied phonetics we mean all the practical applications of

phonetics. Phonetics is of considerable importance for other fields of language
study, which have made use of the approaches and the linguistic methods
worked out by phonetics.
_ All the branches of phonetics are of great use and importance in teaching
the pronunciation of foreign languages. Phonetic data is also made use of in
teaching children to read and write their mother tongue; in creating ortho-—
graphies for unwritten languages.

Phonetics is of great practical importance in the teaching of diction to
actors, singers, radio—announcers and other public speakers. In order to speak
well and to teach others the proper way of speaking one must understand the
mechanism of articulation and the mechanism of phonation. Young teachers
shouid bear it in mind that to teach efficiently they must learn to speak ef—
ficiently.

Phoretics is applied in logopedics, i.e. in carrecting spesch defects and in
curing pathological phenomena of speech, such as aphasia. To correct
deviations from the pronunciation norm, one must have a good knowledge of
normal phonetics.

Phonetics is of great importance in surdo—pedagogics, i.e. teaching normal
oral speech to deaf--mutes. The deaf people can, in most cases, use only muscu—
lar sensation to control! and guide their articulation. Therefore, to teach to
speak one must know thoroughly the articulatory aspect of speech sounds.

Phonetics is widely used in the field of sound transmission: in telephony,
broadcasting, speech recognition. To build a microphone, a tape recorder, a
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spectrograph, a speech synthesizer or any other apparatus capable of trans—
mitting the spoken language, the sound engineer must know acoustic phone—
tics and, very often, solve the same problems as the linguist does.

Close interaction and collaboration between phonetics and other sciences
has given birth to new scientific branches such as technical acoustics, psycho—
phonetics and other phonetic sciences which contributed considerably to the
formation of speechology — the science of speech.

B WK -
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EXERCISES

A. Think about the following questions for class discussion:

. What are the relations between language and speech?

. Define the phonetic system of a language. What units does it include?
. What are the two main sources of sound?

. How does the frequency of the vocal cord vibrations change in the pro—

duction of the falling tone? (the rising tone?)

. Why do the sounds of the viclin, the guitar and other musical instru—

ments differ? What affects their specific qualities? Is there any analogy
in the production of speech sounds?

. In what way does the listener perceive the acqustic properties of speech

sounds? What does perception of pitch and loudness depend on?

. How would you explain the difference between the physiological and

psychological aspects of our hearing mechanism? Which of them is
responsible for “hearing the message”? Which is responsible for "un—
derstanding the message”? Which of them is involved when we listen to
a foreign language that we don’t know?

. Why is it important tc train one’s hearing abilities in foreign language

learning?

. Why is phonetics placed amog linguistic sciences and not among

physiclogical or physical?
B. Select some examples:

1) to illustrate articulatory and functional distinctﬁ)ns between English

and Russian (or Byelorussian) sounds;

2) to illustrate the distinctions in sounds which express distinctions in

meaning;

3) to illustrate that an utterance, an act of oral speech, is a concrete ma—

nifestation of the whole system of language at work.



CHAPTER 2. ARTICULATORY AND ACOUSTIC ANALYSIS
OF ENGLISH SPEECH SOUNDS

PRINCIPLES OF CLASSIFICATION OF SPEECH SOUNDS

In all languages speech sounds are traditionally divided into two main
types — vowels and consohants.

From the articulatory point of view the main principles of the division
are as follows: the presence or absence of obstruction; the distribution of
muscular tension; the force of the air stream coming from the lungs.

Vowels are speech sounds based on voice which is modified in the supra—
laryngeal cavities. There is no obstruction in their articulation. The muscular
tension is spread evenly throughout the speech organs. The force of the air
stream is rather weak.

Consonants are speech sounds in the articulation of which there is an
obstruction, the removal of which causes noise — plosion or friction. The
muscular tension is concentrated at the place of obstruction. The air stream is
strong.

The articulatory boundary between vowels and consonants is not well
marked. There exist speech sounds that occupy an intermediate position
hetween vowels and consonants and have comman features with both the
vowels and consonants. These are sonorants /m, n, . i, I, w, r/. There is an
obstruction in their articulation and the muscular tension is concentrated at
the place of obstruction as in the production of consonants. Like vowels they
are largely based on voice. The air passage in their production is rather wide
and the force of the air is weak as in the case of vowels. The wide passage for
the air stream in the articulation of sonorants means that the oral and nasal
cavities are active. It.results in greater audibility (sonority, carrying power,
or perceptibility) of the sounds — a feature characteristic of vowels. Because
of their strong vocalic characteristics sonorants jw, j, rf are often referred to
as semivowels. Due to their great sonority some sonorants can be syllabic in
some particular positions (e.g. tei — bl;ga: —t1:|n}. But generally sonorants do
not perform the function of syllable formation. That is why they are attri~
buted to consonants. Thus, consonants can be subdivided into sonorants and
naise consonants (or contaids, after K.Pike [103]). .

From the acoustic point of view vowels are complex periodic vibrations —
tones. They are combinations of the main tone and overtones intensified by
the suprafaryngeal cavities.

Consonants are non—periodic vibrations — noises. Voiceless consonants
are pure noises. Voiced consonants are actually a combination of noise and
tone. And sonants are predominantly sounds of tone with an admixture of
noise. ' .
T ———
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Thus, 'the acoustic boundary between vowels and consonants is not well
marked either.

Numerous experiments show that the criterion which justifies the divi—
sion of speech sounds into vowels and consonants is the physiologicai crite~
rion put forward by V. Bogoroditzky [13]. It is the distinction in the groups
of muscles, which operate in vowe! and consonant production, and the re—
sulting different articulatory energy in vowel and consonant production.

THE ARTICULATION BASIS OF ENGLISH

Due to the identical structure of speech organs of people of different
races and nationalities, all languages have sounds of identical types (e.g. Rus—
sian /H/ and English /n/). But being identical typologically, the sounds are not
identical articulatorily. Their articulatory distinctions are explained by the
fact that each language has its own tendencies and modes of articulation. These
articulatory habits characteristic of 2!l the native speakers of a language are
called the articulation basis of the language.

The articulation basis of English differs from that of Russian: voiced
consonants are less energetic, whereas voiceless ennsonants are much more
energetic, the lips do not protrude for / o u: as they do for /o, y/, the
tongue is slightly drawn back,

The following quotation from Webster's New International Dictionary of
the English language presents some marked peculiarities of the English arti~
culatory basis: “Every language has certain characteristics of pronunciation
which give it distinctive phonetic character. In English, the tongue, when
articulating, is characterized by laxity. It is not made so tense as in many
other languages, as the French, for instance. In articulating the front vowels it
is not pushed so far forward, nor in the back vowels drawn so far back. There
is also a constant tendency to lower and flatten the tongue, hollow the front of
it more or less, like a spoon, and to draw it away from the teeth, the lips are
inactive... English articulation may, in general, be characterized as sluggish
or muffled, the French and German, for example, as vigorous and clear’’ [112,
p. xlviil.

The notion of the articulation basis of a language can be broadened if we
analyse not enly the articulation part in sound production but phonation as
well. The phonational habits of the native speakers of different languages may
differ depending on the character of sounds (such as clicks and suction which
are pronounced during inspiration, checked vowels in English which require
a great force of utterance at the end of their articulation). The phonational

" habits may a's0 be dependent on the amount of tonsonants that ocour in con—
sonantal clusters, and on the character of sound transitions in connected
speech.
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The articulation basis, therefore, comprises both the articulatory and
phonational habits of the native speakers of a language.

The peculiarities of the articulatiop basis of English detarmine the speci—
fic articulatory characteristics of itsiound system, the character of sound
modifications in connected speech and the physiological mechanism of syllable
formation.

THE ARTICULATORY CLASSIFICATION OF ENGLISH SPEECH SOUNDS

A. Vowels

The various qualities (timbres) of English vowels are determined by the
oral resonator — its size, volume and shape. The resonator is modified by the
most movable speech organs — the tongue and the iips. Moreover, the quality
of a vowel depends on whether the speech organs are tense or lax and whether
the force of articulation weakens or is stable.

The position of the speech organs in the articulation of vowels may be
kept for a variable period of time.

All these factors predetermine the principles according to which vowels
are classified:

— according to the horizontal movement of the tongue:

— according to the vertical movement of the tongue;

— according to the position of the lips;

— according to the degree of the muscular tension of the articulatory
organs;

- according to the force of articulation at the end of a vowel,

— according to the stability of articulation;

— according to the length of a vowel.

1. According to the horizontal movement of the tongue, English vowels
are classified into fron t; /i; e, 2 { and the nuclei of the diphthongs fe: ,
€9 , ar [ fromt—retracted:/lfand the nucleus of the diphthong
fls {,mixed:f 3.9 [,back—advanced:/v , ~ ,o0: and the nuclei
of the diphthongs fow ,vs fand back:/u:;, o, n /.

2. According to the verticai movement of the tongue, English voweis have
been traditionally subdivided into close (high),mid and open
(! o w). It is insufficient, however, to define the articulatory features of vo—
wels in terms of these 3 degrees of opening of the mouth cavity, since func—
tionally different vowels / (:—~1 /, Jui—w/, ! o:—Pp [ are not described from
the point of view of their articulation.

Soviet phoneticians G. Torsuyev {35], A. Trakhterov [39], V. Vassilyev
[110] classify these sounds in a more precise manner subdividing each class
(close, mid, open) intoa narrow anda broad variation. Thus, ac—
rording to the height of the tongue, vowels can be classified as high—narrow

2 19



1: u:/, high=broad / 1 , v /, mid—narrow fe, 3 :;, o{ v}/ mid—broad / 3¢
(a3 lw—nacvow { A, 0, low-broad /e, af{1 v ), ay¥ [
Their classification reflects the distinctive differencies in the quality of
the historically long and historically short vowels.

fron!  Mixed Back
vowels vowels vowels

Fuity fronl- Back-  fully
front refracted aavanced back

Narrow
variafion
Close
(highy Broed
YOwels varialion
Mid  Marrow

(mict-gpen) varrialion
vowels  Broad
varialion Fig. 6. Table of English vowels:
foen Marrow (€] - the nucleus of the diphthong (£ 8 ],
flow) varialion [a] — tlge nucleus of the diphthongs [a!]
‘owels Broad at.\d {av],” (o} -‘-‘the nucleus of the
variation diphthong [0z |, " [2 ] — the nucleus of

the diphthong [ o1 .

3. According to the position of the lips, i.e. whether they are rounded,
spread or neutral, English vowels are classed into rounded / 2,0 ,u:,v/
and unrounded /i:, I ,e,2,A, a: 3 3 /. Thesubdivision of vowels
into lipspread and lip—neutral is unnecessary for a phonological analysis, but
may be useful in describing concreate realizations of the phonemes.

4. According to the degree of muscular tension, English vowels are clas—
sified into tense and |ax. Thus, for instance, English /i:/ and /u:/ are cha—
racterized as tense, because the speech organs that participate in their for—
mation {the tongue and the lips) are considerably tensed. In the articulation of
short / 1/ and /v / these organs are relatively relaxed, so these vowels are cha—
racterized as lax.

All the long vowels are believed to be tense, while short vowels are lax
[35]. This is due to the long period of time for which the speech organs are
kept in a certain position and this, in its turn, requires greater muscular ten—
sion of the speech organs. Not all phoneticians share this opinion. According
to D.Jones [B4] only the long /i:/ and ju:f may be considered as tense. D. Jones
applies the terms "tense’’ and "lax” only to close vowels, because in the case of
open vowels it is difficult to define whether there is any tenseness or not.
This point should be clarified with the help of special electromyographic in—
vestigations.

5. According to the force of articulation at the end of the vowel (the cha—
racter of the end), English vowels are subdivided into free and checked.
Free vowels are pronounced in an open syllable with a weakening in the force
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of articulation towards their end, i.e. they have a fading character. These are
all the English long monophthongs and diphthongs and unstressed short vowels.

Checked vowels are those in the articulation of which there is no weaken—
ing of the force of articulation. They are pronounced abruptly at the end,
immediately followed by a consonant that checks them. These are historically
short vowels under stress.

6. According to the stability of articulation, English vowels are classed
into monophthongs/ n, 1 ,e, e ,a:n , 0:,p,u;: ,v/
diphthongs (er , ar , pl,aw, ov, 12 ,€0,09,v3fand diph-—
thongoids,ordiphthongized vowels / 11 ,u: [,

The stability of articulation as in the case of monophthongs or its insta—
bility as in the case of diphthongs and diphthongoids is, actually, the stabitity
(or instability) of the shape of the oral resonator. When the position of the
tongue and the lips during the pronunciation of a vowel is altered to some
extent, a new vowel quality is produced. In diphthongs two vowel elements are
distinguished — the nucleus and the glide. The nucleus is stronger, more defi—
nite in timbre, more prominent and syllabic.

In different languages the nuclkus of a diphthong may be either the first
or the second element. Diphthongs that consist of a nucleus followed by a glide
are falling diphthongs, because the total amount of articulatory energy falls
towards the second element. Those consisting of a glide followed by & nucleus
are rising diphthongs, since the articulatory energy rises towards second ele—
ment. English diphthongs are falling. Rising diphthongs are common in Italian.

In some phonetic contexts English diphthangs / 1e , 278/ may be pronoun—
ced with the second element stronger and more prominent than the first, and
are, consequently, rising.

When the diphthong /o 2~ / is pronounced as an exclamation with the high
rising tone, the /2r/element in 1t 1s as strong and prominent as/o/. So /ov / can
be called a level diphthong.

D. Jones points out that in unstressed syllables the / ! / and / + / elements
in/ 19 /,/ w2/ may be weaker than the second element /@ /. E.g./s1aries/
“serious’’, /['prerfed/ “period”, / 1nfliens/ “influence”, /\knv grrant/
"congruent”’,

7. Closely connected with the quality of vowels is their guantity, or
length. Any speech sound must have certain duration to display its quality, to
be perceived as such. According to their length, English vowels are divided
into long /it , a; , p: ,u:,3:/andshort/1, A ,D €, .5, & /.
This length is historical. It differs from the positional length of the same vo—
wels. In connected speech historically long vowels may be of the same length as
historically short ones and even shorter. Cf. /bi:t/ — /bz df, fsi:t/ — /s T t/.
{See Chapter 3).



B. Consonants

An indispensable constituent of a consonant is noise. The source of noise
is an obstruction. There are the following types of obstruction in the produc—
tion of consonants: 1) complete occlusion {closure}, 2) constriction {nar—
rowing) and 3) occlusion—constriction {closure immediately followed by a
constriction).

The noise produced by the removal of a closure is that of a plosion, the
noise resulting from the movement of the air stream in the narrowing is that
of friction. The two effects are combined when closure is followed by a
narrowing.

1. According to the type of obstruction and the manner of the production
of noise, English consonants are classified in the following way:

Occlusives Constrictives\Occlusive—Constrictives
stops {plosives} nasal fricatives oral (AXfrnc:te/s)
/p, b, t, d k, g/ sonants sonants [' 3

fm,n,7 / / \
unicentral bicentral medial lateral

My, 8.8,s,2/1 /.37 li.eow/ /1]

Obstructions may be formed either by two active speech organs or by one
active speech organ (articulator) and a passive organ of speech (point or place
of articulation) .

"2, According to the active speech organ which forms an obstruction,
English consonants are classed into:

Labial Lingual
bilabial labio—dental forelingual medio— backlingual
i fp,b,m,w/ v ff lingual /k,g,v /
| /il
apical cacuminal
/td.n, fr/
5,208,0/
Pharyngeal
/hf

3. According to the place of obstruction, consonants are classified into
dental (6,3!,alveoiar/t,d,n, s, z/,post—alveolar /r/,pala—
tal/j/,palato—alveotar/[, 3, tf,d3/,velar/n/
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‘4. According to the presence or absence of voice, English consonants are
subdivided into voiced /b d,gv,2 3 ,3,d3/and voiceless /p, 1,
k.f.s. @,/ .tf/]

5. According to the force of articulation, English consonants are classi—
fiedas lenis and fortis.

In the articulation of English voiced consonants the muscular tension is
weak — lenis articulation. In the articulation of English voiceless consonants
the muscular tension is strong — fortis articulation.

6. According to the position of the soft palate, English consonants are
subdivided into oral/p bt d kg f v [.3.5z2 0 it d3.wlr,
j/and nasal/m,nmn/ ‘

In this description of the sounds of the English language we have conside—
red the articulatory characteristics of the sounds, pronounced in isolation.
But in connected speech isolated sounds are rather unusual. Sounds are grouped
together to form larger units and in the process of grouping they influence
one another {the stages of their articulation merge and interpenetrate}, and
their articulatory features are modified in various ways. Nevertheless, those
characteristics of a sound, which are significant for differentiating mean—
ingful units, are preserved in all positions and combinations.

THE ACOUSTIC CLASSIFICATION OF ENGLISH SPEECH SOUNDS

A. Vowels

The acoustic classification of speech sounds is based on the analysis of
the spectra of the sounds.

The spectra of vowels have a sharply defined formant structure and high
total energy. The formants in the spectrum of a vowel are determined by cer—
tain articulatory positions and movements of the tongue and the lips. Thus,
F, is conditioned by the vertical position of the tongue. When the tongue is
high in the mouth, Fq is low, when the tongue is bw, F1 is high. E.g. /1:/
and /u:/ have F, in the region of 280-300Hz, whereas / a:/ and / b / have
Fq in the region of 600—800 Hz.The second formant (F2) is conditioned by
the horizontal position of the tongue and by the position of the lips. F2 is
high in the case of a front vowel and it is low in the case of a back vowel.
Thus, /  :/ has F2 at about 2500 Hz whereas /u./ has F, at about 900 Hz. F2 of
rounded vowels is lower than that of unrounded vowels, e.g. F, of I~ fis
1320 Hz whereas F,of fv/is940 Hz.

If the formants F1 and F2 are in the middle of the spectrum, i.e. close to
each other as for /f a:, » , = /, the vowels are classified as compact. If the
formants are at each of the extremities of the spectrum as for a2, 15,1/ the
vowels are diffuse (see the spectrogram). Open vowelis are compact, close vo—
wels are diffuse.
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If the second formant is high, as for /i:,6 e/. the vowels
are of a clear or acute timbre. If it is jow, so that both F, and F, are in the
low section of the spectrum {as for fu:;, 2~ , o :/)a vowe| has a dark or grave
timbre. Front vowels are acute, back vowels are grave. F, is lower
in rounded vowels (as 10 120 us) than it is inunrounded (asi:, 1 ,e, 2, A,
a:). Acoustically, rounded vowels are opposed to unrounded as flat to plain.

Thus, from the point of view of their acoustic characteristics, the vowel
/e/, for instance, is described as acute, compact, plain. The vowel /pfis compact,
grave and flat, and /u:/ is diffuse, grave, fiat.

B.Consonants

The formant structure in the spectrum of a consonant is not so sharply
defined and the total energy is not so high as in the spectrum of a vowel. The
characteristic feature of the spectrum of a consonant is the presence of a
formant of noise.

Fricatives /f, v, s, 2, 0,3 .f » 5/ are characterized by the presence of a noise
formant throughout the spectrum.

Piosives and affricates (e.g.t, d, t[ . d 3/ have a formant of noise only in
that part of the spectra which correspendsto plosion and friction. There is no
noise in that part of the spectra which corresponds to the articulatory
"stop''.

Hence fricatives are classed as continuant noises, whereas plosives and
affricates are classed as discontinuous.

Voiceless consonants (fortis) are characterized acoustically as tense
whereas voiced consonants (lenis} as lax, since the burst of noise in voice—
less plosives and the formant of noise in voiceless fricatives are stronger than
those in voiced plosives and fricatives.

The noise peculiar to alveotar and dental consonants /t, d, s, z, n, 1, B, 3/
is contrasted with that of labial and labio—-dental ones /p, b, m, f, v/ because
it is sharper in character. This means that in the spectraof /t,d,s, z, n, |, 8,8/
the formant of noise is higher and in the spectra of /p, b, m,f, v/ the formant
of noise is lower.

The fricatives (aiveolar and dental} /s, z, 8,8/ have the highest formant of
noise in the spectrum. The frequencies of the noise formant in the spectrum of
/f, v/ are low. Therefore, /t, d, s, z, 8, 8 , n/ are characterized as acute and
/p, b, m, v/ as grave. The consonants /k, QrI-J , t/, d3/are intermediate in
this contrast.

The spectrum of velar and palatal consonants /k, g,D,I,J, tf, d3/ is com—
pact while the spectrum of alveolar, labial and dental ones /t,d. n, s, m, p, b, f,
v, 9, 3, s, z/ is diffuse. Consequently, the former are classified as compact
neises and the latter as diffuse ones.

The sonants /m, n, 7) / are opposed to all the other consonants as nasal to
oral, because in their spectrum there is a special nasal formant.
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The sonants /|, r/ are characterized by a sharply defined formant structure
(like vowels) , but the total energy is low in their spectra {like in consonants),
That is why they are classed as voca_flc and consonantal.

The sonants /w, j/ are non—vocalic and non—consonantal, because in their
spectra the formant structure is not well defined and the total energy is high.

The consonants /s, 2/, which have a round narrowing, are opposed to /6 o/,
which have a flat narrowing, and the affricates /tf, d 3 / are opposed to the
plosives /t, df as strident to meliow. In the spectrum of strident conscnanis
the intensity of the noise formant is greater than in the spectrum of mellow
consonants.

The acoustic characteristics of the sound types of language described
aboveare preserved in the isolated pronunciation of the sounds. But in connected
speech the acoustic features of the sounds are considerably modified. The
acoustic information about a definite sound is often found not only in the
spectrum of this sound but aiso in the spectrum of the neighbouring sound.

The first attempt to classify speech sounds on the basis of their acoustic
distinctions was made by a group of phoneticians R.Jakobson, G.Fant and
M.Hatle [45]. The scholars established 12 binary distinctive oppositions with
the help of which, as they claim, it is possible to classify the phonemes of any
language. For the English language, the following 9 binary oppositions are
sufficient: 1} wvocalic — non—vocalic; 2} consonantal — non—consonantal;
3} compact — diffuse; 4) grave — acute; 5) flat — plain; 6) nasai — oral;
7} tense — lax; 8) discontinuous — continuant; 9} strident — mellow.

The traditional vowel — consonant opposition is divided into two oppo—
sitions to define the sounds /r, I, w, j,/. /r, I are vocalic and consonantal, be—
cause the air passage is free as in vowels-and there is an obstruction as in con—
sonants, whereas /w, j/ are non—vocalic and non--consonantal.

In comparison with the articulatory classifications, which have a very
iong history, the acoustic classification of speech sounds, based on discoveries
of modern electro—acoustics, isquite original. The classification worked out
by R.Jakobson, G.Fant and M.Halle is of great theoretical importance to' lin—
guists. The principle of binary oppositions on which their classification is
based is being used not only in phonetics but in other branches of linguistics
as well.

Acoustic definitions and classifications of speech sounds are also of great
practical importance. They are indispensable in technical acoustics for the so—
lution of the problem of speech synthesis and sound transmission, for the
construction of speech recognizers as well as machines capable of putting out
information in spoken words.



EXERCISES

A. Think about the following questions for class discussion:
1. What are the articulatory distionctions between vowels and con—
sonants?
2. What are the acoustic distinctions between vowsls and consonanis?
How do their acoustic spectra differ?
3. What articulatory and acoustic teatures testify to the intermediate
position of sonants between vowels and consonants?
4. Does the articulation basis of a language condition the phonetic
system of the language? In what way?
5. On what factors does the guality of a vowe! sound depend?
6. What are the factors determining the quality of a consonant?
7. How are the formants in the spectrum of a vowel related with its
articulation? Can the atoustic engineer do without the knowledge of
the articulatory features of speech sounds?
B. Study the table of English voawels:
1) to describe the articulatory characteristics of each vowel;
2} to find out the articulatory distinctions between the pairs of long
and short vowels /1: =1 ,u:—2, ai—nA , Bb:—D /.
C. Study the classification of English consonants:
1} to describe the articulatory characteristics of the sounds /9 ,h,m,
w,h, r,w,j/;
2y to find out the articulatory distinctions between the foliowing
pairs of consonants /p—b, t—d, k—g, f—v, s—z/, /g—h/.



CHAPTER 3.FHONOLOGICAL ANALYSIS OF ENGLISH SPEECH SOUNDS

THE PHONEME

In connected speech a sound is generally modified by its phonetic environ—
ment, (i.e. by the neighbouring sounds}, by the position it occupies in a word
or an utterance; it is also modified by prosodic featuras, such as stress, speech
meledy, and tempo of speech.

Compare /p/ in "pill” (i.e. in initial position}, in “spill”” {i.e. after /s/),
in “'slip” (i.e. in final position}, in "slippér" {i.e. between vowels, the first of
which is stressed). These various /p/ sounds differ in manner of articulation
and in acoustic qualities. But they do not differ phonologically, if one of the
various /p/ sounds is substituted for another, the meaning of the word will
not change. That is why for the English speaking people it is of no linguistic
importance to discriminate the various /p/ sounds. But it is linguistically im—
portant for English speakers to discriminate between /p/ and /b/ (as in "'pill”
and “bill"} or /p/ and /m/ (as in "pill’ and "mill’’}, though the differences in
theéir production might not be much more notable than the differences in the
production of the various /p/ sounds. That is why /p, b, m/ are different ele—
ments of the English sound system {(different English phonemes). The sub—

stitution of one for another affects communication.
Every language has a limited number of sound types which are shared by

all the speakers of the language and are linguistically important because they
distinguish words in the language. In Engiish there are 20 vowe! phonemes and
24 consonant phonemes; in Russian there are 6 vowel and 35 consonant pho—
nemes.

All the actual speech sounds are allophones {or variants} of the phonemes
that exist in the language. Those that distinguish words, when opposed to one

another in the same phonetic position, are realizations of different phonemes.
E.g. /v/ and /w/ in English are realizations of two different phonemes because

they distinguish such words as “'vine” and "wine”, ""veal"” and ""wheel” etc.

Those sounds that cannot distinguish words in a definite language and
oceur only in certain positions or in combination with certain sounds are rea—
{izations of one and the same phoneme, its allophones (or variants). In English
for example, the "dark’’ / 1 / and the "'clear” /i/ are variants, or allophones of
the same phoneme.

Therefore, the p h o n e m e may be defined as the smaliest linguisticaily
relevant unit of the sound structure of a given language which serves to
distinguish one word from another.

Allophones f{orvariants) of a certain phoneme are speech sounds
which are realizations of one and the same phoneme and 'which, therefore,
cannot distinguish words. Their articulatory and acoustic distinctions are
conditioned by their position and their phonetic environment.
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Allophones of a phoneme which never occur in identical positions are
said to be in complementary distribution. For example, an RP speaker pro—
nounces a ""'dark” ailophone of /I/ before consonants in final position, whereas
he usually pronounces a,‘clear” atlophone of /if only before vowels and /j/. It
means that in English both the “dark’’ and the “clear" allophones of /If are in
complementary distribution as they are never opposed to each other in iden—
tical phonetic positions. In spite of their acoustic and articulatory differen—
ces they are not perceived by English speakers as different sounds.

Allophones of a phoneme which do oecur in the same phonetic position,
but can never distinguish words, are said to be in free variation. For example,
{t/ in ""Good night” may be either a plosive or a non—plosive sound. Though
these sounds differ acoustically, they do not distinguish words in English.
Therefore, they are allophones of the same phoneme and are in free variation.

On the one hand, the phoneme is an abstraction and a generalization. It is
abstracted from its variants that exist in actual speech and is characterized by
features that are common to all its variants (e.g. /b/ is an occlusive, bilabial,
lenis consonant, as these features are common to all its allophones) .

On the other hand, the phoneme is material, real and objective, because in
speech it is represented by concrete material sounds. In other words, the pho—
neme exists in speech in the material form of speedl. sounds.

The phoneme correlates with its allophones as the universal correlates
with the individual.

"O6uee CywWwecTBYeT AWibL 8 OTAENbLHOM, yepes oTaenwHoe. BcAKoe oTaAent-
Hoe ectb (Tak vnu vHase) obwee. BeAkoe oBee ecTh (MACTMUIKA MK CTOPOKA UK
cywHocte) otaensHoro. Berkoe oBuee nuws npubBnv3agTensHO oxBaTbiBaeT Bee
oTAenbHbIe NpeagmeTsl. BeAakoe 0TAeNbHOR HeNOAHO BXoanT B oSulee...'” [1, ¢.318],

The phoneme can therefore be regarded as a dialectical unity of its two
aspects: the material and the abstracted aspects. None of these aspects of the
phoneme can be neglected or disregarded. That is the materialistic view of the
phoneme. -

There exist other views of the phoneme. Some linguists consider the pho—
neme to be but an abstraction and deny its material character. This viewpoint
is expressed by linguists of the Prague Phonological School, for whom a pho-—
neme is but an abstract concept.

Other linguists overestimate the materiai, real and objective character of
the phoneme. For example, D.Jones considers a phoneme to he a family of
sounds [B4], others consider it to be a class of sounds. The /p/ phoneme, for
example, is said to ‘consist’ of its various allophones. '

—————er.

*RP stands for “"Received Pronunciation”, which is generally considered
to be the orthoepic norm of British English.
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The linguistic role of the phoneme is clearly seen from the three linguistic
functions of the phoneme, namely, the constitutive, the distinctive, and the
identificatory functions [110].

Though the phonemes themselves, in isolation, have no meaning, they are
linguistically important, since, in their material form {i.e. in the form of
speech sounds} they constitute morphemes, words, all of which are meaning—
ful. Hence, the constitutive function of the phoneme.

Besides the constitutive function, the phoneme performsthe distinc—
tive function, because phonemes distinguish one word from another.

On account of the fact that native speakers identify definite combina—
tions of phonemes as meaningful linguistic units (words, word combinations,
or phrases), linguists distinguish a third function of the phoneme — the
identificatory (orrecognitivel function of the phoneme. It appears
that when identifying linguistic units the use of the right phoneme is not the
only significant factor, the use of the right allophone is not much less impor—
tant. Thus, in English it is the aspiration of /p/ rather than its voicelessness,
and the non-aspirated character of /b/, that make ciear the opposition of

fnfand /oy inwords like “pie” and “buy”. This is why an Englishmanwill  often
hear "bride’ for “pride’” when a foreigner uses a non—aspirated /p/.

We may now summarize by saying that the phorteme is a linguistically re—
levant unit that exists in speech in the material form of its allophones. The
phoneme is, therefore, a phonclogical unit which is represented in speech by
phonetic units (the speech sounds). In analysing speech we constantly carry
out a phonetic and a phonological analysis. The analysis is primarily phonetic
when we describe the articulatory and acoustic characterictics of particular
sounds and their combinations; but when we determine the role of those
sounds in communication, it is mainly phonological analysis. Thus both  pho—
nemes and sounds are simply two sides of one and the same phenomenon —  the
sound substance of language, which can be analysed on either the phonemic
{functionali levelor the allophonic (variational} level.

MODIFICATIONS OF PHONEMES IN SPEECH

Every phoneme displays a vast range of variation in connected speech.
Among the different types of variation we distinguish idiolectal, diaphonic
and albphonic variation.

ldiolectal variation embraces the individual peculiarities of arti—
culating sounds, which are caused by the shape and form of the speaker’s
speech organs and by his articulatory habits. For instance, a speaker may
mumble, or lisp {say "thish ish” for "this is’’), or stammer (say "‘a f—f—f—
fine d—d-d—day"”) .|diolectal variation may cause a lot of difficulties in com—
munication. At the same time it enables people to identify the speech of defi—
nite individuals.
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Diaphonic variation affects the quality and quantity of particular
phonemes. 1t is caused by concrete historical tendencies active in certain loca—
lities. For example, the diaphonic variation of / = / involves significant
changes in its length, because in some dialects / 2/ is much longer  than the
standard sound. As 10 its quality, it ranges from a front open /= / in the
southern part ot England to /a/ in Northern England. Diaphonic variants do
not affect intelligibility of speech, yet they inform the listener about the
speaker’s origin {i.e. the regicn he comes from) and his social standing.

The listener easily notices both idiclectal and diaphonic variants, but it
does not take him much time to “tune in’ to the speaker’s manner of speech and
understand him.

The less noticeable variation of phonemes is allo ph o nic variation,
which is conditioned by phonetic position and phonetic environment. It has
already been mentioned that in connected speech the sounds undergo various
modifications under the influence of neighbouring sounds and the intonation
patterns they occur in. When viewed linguistically, it means that in a speech
continuum there appear a variety of realizations of one and the same phoneme,
its allophones. The number of allophones of each phoneme is, therefare, no less
than the number of phonetic positions and environments in which the  pho—
neme occurs.

In every language there are positions in which a phoneme can be easily
identified because its features are fairly obvious. There are other positions in
which the characteristic features of a phoneme are less obvious.

Cf. for~/ in "Oh!” [ Mo/, "So—so” fsorrsov/, "'So late” fsotlert/ and in
“Not so late’” /npt se ,lext/

Or again, note the differences in /df in “Oh, dear' {where its features are
obvious), “Good!” {where it generally loses its plosive and voiced character)
and in "Good—bye” {where it actually loses all its features).

English vowels are considerably modifiedrin unstressed syliables. The
weakening of articulation and shortening of the duration of unstressed vowels
results in modification of their quality and quantity. This phonetic phenome—
non is known as reduction. Vowels in unstressed syllables are sometimes
partially reduced, as in /so le1t/, or reduced to fof, as in fnpt sa,lert/.

The dbscuring of vowels owing to lack of stress on certain syllables in an
utterance is the result of a perfectly normal linguistic development of English.
It is the artificial departure from this characteristic of English that is a cor—
ruption of the actual pronunciation of the cultivated peaple.

J. Kenyon  remarks that when the schoolboy writes "t wouldn't of gone"
he is not making a mistake in grammar, the mistake is merely in spelling. The
two expressions “| wouldnt have gone’ and "I wouldn’t of gone” are exactly
alike in standard pronunciation. He says that to pronounce *‘have” and “'of"
differently in sentences that require the unstressed forms, wouid be a worse
blunder than to misspell “have”. [87]
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Apart from that,English vowels are also modified by the neighbouring
consonants, mainly by the following consonant. There is always an overlapping
of articulatory movements of neighbouring sounds. An jllustration of that is
the nasalization of fe/ in "men”, ""ten”, the shortening of /i:/ in “cease” (as
compared to “seize” or “see”). The process of adapting the articulation of a
vowel to a consonant, or a consonant to a vowel, is knownas accomoda—
tion.

As for the quality of an English consonant, it depends mainly on its po—
sition in the intonation group.

Spectrographic analysis makes it evident that the modifications a conso—
nant undergoes in the final position of an intonation group radically differ
from those in the initial position. For example, in the final position voiced
consonants lose their plosive and voiced character {as in "Good!"), whereas
in the initial position they retain those features but are modified in another
manner by the following vowel. For example, /f,a . tf ,d 3,1/ are slightly pa—
latalized when followed by mid and close vowels or by /j/, as in "shirt”,
""cheese”, "leap” or"June”. The palatalization of these sounds is caused by the
anticipatory upward movement of the bulk of the tongue for the next sound.

Or again, the height of the central part of the tongue for /j/ fully depends
upon the following vowei. Thus before /i:/ (as in “yield’’) the central part of
the tongue is raised higher than for /i:/; in the word "yes” it is as high as
when articulating /j/, while in "'yard” it reaches but the height of /e/.

When a consonant is a component of a consonant cluster, it is partially or
completely assimilated by the neighbouring sounds. A consonant may be voiced
{as in /tra:nZlert/) or devoiced (as in /a: Sft \BI’[) k sov/}, it may lose its
plosion {as in “that time"), or the plosion may become restricted {as in
“please, ""great’’), there may even occur coalescent assimilation which results
in a new phoneme (as in /hax d3s du: or /woantfo du::rt/). All English
phonemes in various pronouncing conditions undergo assimiiation.

To state that assimilation, accomodation, reduction depend only on tempo
and style, that they occur only in rapid careless speech, would be wrong and
would simplify the problem. One should admit that these phenomena ocour
more obviously in rapid and careless speech, but they are also observed in ca—
reful speech with moderate tempo and even when the tempo is slow.

The analysis of the phonetic modifications that occur in the speech conti—
nuum reveals the phonetic tendencies of a language. Neglect of these tenden—
cies results in foreign accents and unintelligible speech. This is ane of the main
reasons why there is a need for further investigation of this problem.

[t is generaily considered that aliophonic modification is caused by “eco—
nomy of effort”. The speaker avoids articulatory movements which are not
absolutely necessary for inteiligibility of speech. This process is to some
extent regulated by the orthoepic norm, by the system of phonemes in the
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language, and by the system of phonologically relevant features of phonemes in
the language.

Thus, English lenis consonants /b, d, g/ in final position can be voiceless,
but they cannot be replaced by fortis /p, t, k/, as in English the fortis and lenis
consonants distinguish words (e.g. “cab’—"cap", "had”"—"hat”, "bag'~""back ).
It has been noted that /f/ may be "clear’” or “'dark” in one and the same pho—
netic position; but the “clear” allophone of /I does not occur in the positions
in which the ""dark’ allophone of /1/ is used, if the latter is used instead of the
former, it is immediately detected by the native speakers as a local accent.

M.Grammont claims that the different phenomena of combinatory phone—
tics are regulated by what he calls "the law of the stronger’’ [74].According
to it, the stronger phoneme influences the weaker one. The stronger phoneme
assimilates, or accomodates the neighbouring phoneme because of its articu—
latory strength and stability, or by its position in the syliable. That can be
easily illustrated by an example from the English language: in "of course”
f af “k o :s/ the /v/ is assimilated by /k/ {and not vice versa) , because /v/ here
is at the end of an unstressed syllable and is therefore weaker than the initial
/k/. M. Grammont considers that the analysis of combinatory phenomena in
every particular language should aim at revealing the phonemes that resist
modifications. But the inventory of the strong and stable phonemes has not
as yet been established for any particular language.

Some scholars consider that fregquency of occurrence of phonemes and
phonemic clusters may be a factorof stability inlanguage in the sense that
frequent phonemes resist modifications and modify the rare ones. Analysis of
relative frequency of occurrence of English speech sounds shows that the most
frequent consonants are /t, n, s, 3, |, d/. {68] Whether they really are the most
stable sounds in English requires thorough analysis.

Whatever are the causes, the fact that speech is comprised of a great
variety of allophones complicates the identification of phonemes in connected
speech. It also accounts for the existence of controversial views on phonolo—
gical problems. For instance, some phoneticians treat /j/ and /w/ as allopho—
nes of /i:/ and /u:/; there are differences in the opinion on the phonological
status of /u+/, /~/ and /p /, some scholars treat them as allophones of /u:/, /a:/,
and / 2 :f respectively.

Consequently, the main problems of phonological analysis are as follows:

a) the identification of the phonemic inventory for each individual
language;

b} the identification of the inventory of phonologically relevant {di—
stinctive) features of a language;

c) the interrelationships among the phonemes of a language.
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THE PHONEMIC INVENTORY OF ENGLISH

The first problem of phonological analysis is to establish the phonemes
in a definite language. This can be carried out only by phonological analysis
based an phaonclogical rules. There are two methods to do that: the distei—
butional method and the semantic method.

The distributional method is based on the phonological rule that
different phonemes can freely occur in one and the same position, while allo—
phones of one and the same phoneme occur in different positions and, there—
fore, cannot be phonologically opposed to each other. For example, as /p/ and
/b can freely occur in the same phonetic context (as in “pea’” — "bee’,
“rope” — “robe’’), they are consequently different phonemes. But one cannot
find [pl aspirated and [p] non—aspirated in the same phonetic position in
English. Therefore in English they are ailophones of one and the same phoneme,
whereas in Chinese the aspirated and non—aspirated stops are regarded as dif—
ferent phonemes, because they occur in the same phonetic positions.

The distributional method of analysis is a purely forma! method of iden—
tifying the phonemes of a language. This is why the distributional method of
identification of the phonemes in a language works even when one does not
know the language at all. The method is widely used by the American linguists
who study the languages of the Red Indians. But it appears to be complicated
and the investigators very often cannot do without native speakers to
confirm their conclusions concerning the phonemic status of certain speech
sounds.

The semantic method, in its turn, is based on the phonological rule
that a phoneme can distinguish words when opposed to another phoneme or
zero in an identical phonetic position.

The opposition /z/ versus /t/ iscallkkda phonologica! opposi —
t i o n. The opposition /z/ versus /—/ iscallkda zer o {phonological} oppo—
sition. The bairs of words which differ only in one speech sound are called
minimal pairs.

The semantic method of identification of the phonemes in a language
attaches great significance to meaning. The investigator studies the function
of sounds by collecting minimal pairs of words in the language. If two speech
sounds distinguish words with different meanings, they form a phonological
opposition and are realizations of two different phonemes. If not, they are al—
lophones of one and the same phoneme. Thus, itis clearly evident that in
English [s] and [t] are realizations of two different phonemes {"'sea”—""tea",
“so"—"toe"’}, while [t] aspirated and [t] non—aspirated are allophones of one
and the same phoneme, as they cannot distinguish words. Such analysis is
sometimes referred to as “"'minimal pair test”.

The semantic method is widely used by scholars all over the world. |t was
mainly with the help of the semantic method that Soviet scholars identified

34



the phonemes in the languages of the numerous peoples inhabiting our multti—
national country. That made it possible to create written languages for them.

But to identify all the phonemes of a language is not always a simple thing
to do. Time and again there emerge difficulties as to the phonemic status of
certain sounds. Such difficulties arise when one deais with weakened vowels
occurring in unstressed position. it primarily concerns the schwa vowel /e / in
English which occurs only in unstressed position,

The problem is whether there is a schwa vowel / & / phoneme in English.
Scholars are not in agreement on this point. Though /a/ can be opposed only to
weakened vowel phonemes, which are partially reduced due to their position
in unstressed syllables, it can form phonological oppositions with a number of
other phonemes and can distinguish words.

E.g., /o /vs./ 1/ accept — except; armour— army

officers — offices; allusion — illusion
fa/vs fov/ temper — tempa

solar — solo
/ajvs./a:/ forward -~ foreword

It is sometimes considered that /a2 / is an allophone of /~/, because /A / is
almost exclusively used in stressed syllables (as in '‘comfort” 'kamfa t/,
“abundant” / »'ba nd ® nt/), whereas /3 / occurs only inunstressed syllables.,

There are controversial views on whether /j/ and /w/ in English are allo—
phones of /1 / and /u/ or they are separate phonemes. R.Jakobson and other
American linguists treat them as aliophones of /1/and /u/ on account of their
weakness and unstable articulatory features. [82] Whereas other scholars treat
/i/ and /w/ as phonemes, because as they say /j/ and /w/ can form phonological
oppositions with each other and with other phonemes {e.g. "yell” — "well”,
“yet” — “‘met”, “"wheat” ~ "meat”’} . We support the second viewpoint not only
for the reason mentioned abave. One ought te mention the fact that /j/ and
/w/ in English occur in phonetic positions that are generally occupied by con—
sonant phonemes; consequently, they cannot be considered to be allophones
of vowel phonemes,

There are cases when the establishment of phonological oppositions is not
sufficient to determine the phonemic status of a sound, especially when the
sound is of a complex nature.

In the English language the sounds /tf /,/d 3/, /el /dr/, fts/, /dz/ form
phonological oppositions and distinguish such words as “eat — each”, "*head —
hedge™, “tie — try”'die — dry”’”hat — hats” "buzz — buds”. But does that mean
_that all of them are monophonemic and should be included into the phonemic
Inventory?

N. Trubetzkoy worked out a number of rules which help to determine
Whe-‘ther a sound of a complex nature is monophonemic. The main rules state
that, firstly, a phoneme is indivisible, as no syltabic division can occur within
@ phoneme. Secondly, a phoneme is produced by one articulatory effort.
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Thirdly, the duration of a phoneme should not exceed that of other phonemes
in the language . [40]

Consequently, /t/ / and /d 3 / in words like ""cheese, each, jail, hedge’ are
monophonemic, because both acousticand physiological analysis provide suf—
ficient evidence that these sounds are produced by one articulatory effort,
their duration does not exceed the duration of either /t/ {as in “"tear”}, or
{/ ! {asin “share”}, or /d/ {as in "dare”). Besides that, in words like *'cheese,
chair, each, hedge, John, jail”, no syllabic division occurs within the sounds
“J/ and /d.}/t

fts/, /tz/ are obviously biphonemic combinations {i.e. combinations of
two phonemes), because their duration exceeds the average duration of either
i, /dl, Is/or fz/.

As for /tr/, /dr/ {as in ""tree, dream”) their phonemic status will remain
undecided until special acoustic and physiological analysis is made. As /t/ and
/r#, on the one hand, and/d/ and /r/, on the other, are so closely linked in the
pronunciation of Englishmen, D.Jones calls them affricates alongside of /tf/
and /d3 /. [102] {He distinguished them from sequences /t/+ /r/ and /d/+ /r]
as in "rest—room, hand—writing’’.} Most phoneticians regard /tr/ and /dr/ as
biphonemic clusters.

There appears to be another analogical problem. It concerns the phonemic
status of the English diphthongs and the so—called ""triphthongs”. Are they
monophonemic or biphonemic clusters in English?

The syllabic and articulatory indivisibility of English diphthongs* and
their duration which does not exceed the duration of English historically long
vowels /i;, u:, 0 :, a:, 3/, clearly determine their monophonemic character in
English.

As for /aza /, A e /, it has been proved acoustically and physiologically
that in English they cannot be considered monophonemic. They are not produ—
ced by asingle articulatory effort, as there is an increase in the force of arti—
culation and.intensity not only for the first element, but for the last element
as well. The syllabic division generafly occurs in between the diphthong and the
schwa vowel {/aTt—2/ , /a2 /as in"flier”, “flower’”}. On account of that
they should be regarded as biphonemic clusters of a diphthong with the schwa
vowel.

In such a4 way it has been established that in RP there are 12 vowel phone—
mes: fi:, 1 ,e, ® ,p ,a;:; v, U, 2:; A, 3: @/ 8 diphthongs:

3glides to f1/ — {e1,a1,p1/, ‘ :

2 glides to /2¢f — fo2, av,

3glidesto /e/—/r2,e0,2a/;

*Cf. /blow- I/ "blowing”, /pler-a / “player” and [né—ity] "now”,
[yc—n a—ity] “ycneso”- h
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24 consonant phonemes:/n, t, d, s, ,8,v,m, k,w,zrb,fp,h, 9./, i.d3.

tf.8,3/.
I Ag the diphthong /P 3 / and the labiovelar fricative /~/ are not used by

all RP speakers (only some RP speakers differentiate words as "pour — pa.w“,
mahich — witch”} they are generally called facuitative phonemes. But since
they are used by many RP speakers as phonemes, V.A. Vassilyev includes them
into the phonemic inventory and states that in RP there are 21 vowel phone—

mes and 25 consonant phonemes. [1 10]
THE SYSTEM OF PHONOLOGICAL OPPOSITIONS IN ENGLISH

The second probiem of phonological analysis is the identificatiun of the
inventory of distinctive features on which all the phonological oppositions in
the language are based.

Every sound is characterized by a number of features, notallof which are
equally important for communication. |If one compares some of the allophones
of /p/, it appears that all of them have common features and features which
characterize only a few of them. The problem is to decide which of the featu—
res of a group of common sounds in a certain language are phonologically re—
levant and which of them are irrelevant, or incidental. This is important not
only for a detailed characterization of the phonemic systems of languages and
the identification of their typology. It is also most essential for teaching
purposes, since the phonologically relevant features require special attention
in pronunciation teaching.

We primarily need to explain the following:

Each phoneme is characterized by a certain number of phonologi-—
caliyrelevant features, whichare its constant distinctive featu—
res (as they distinguish the phoneme from all the other phonemes of the lan—
guage) .

Each allophone of a certain phoneme is characterized by definite phonolb—
gically relevant features (which are common to all its allophones) plus a num-
berof irrelevent, orincidental, features (whichdistinguish the al-
lophone from alt the other allophones of the phoneme) .

Phoneme: /p/

Auc,phonM \

Pt P2 P3

pi: po: AP
bilabial bilabial bilabial
occlusive occlusive occlusive
fortis fortis fortis
aspirated aspirated non—aspirated
plosive : plosive non—plosive
unrounded - rounded unrounded
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The phonologically relevant features that characterize the phoneme /p/ are,
therefore, bilabial, occlusive and fortis. Aspiration, plosiveness, labialization,
etc. are phonclogically irreievant features. _

Phonologically irrelevant does not necessarily mean useless for communi—
cation. |t has already been mentioned that the aspiration of /p/ helps the liste—
ner to distinguish it from /b/ {as in "pride’” — “bride”, "pie’” — “buy”}.

The point is that if the speaker substitutes one phonologically relevant
feature (say, bilabial) for any other relevant feature (say, forelingual), the
phoneme ceases to be the phoneme it was and becomes a different phoneme
{in this case /p/ is replaced by /t/) . Such a substitution is easily perceived by
any native speaker whether he had been trained in phonetics or not. (Cf.
"pie’" — "tie’”, "cap” — ""cat”}.

The substitution of one irrelevant feature for another (say, aspirated for
nan—aspirated) results in a different atlophone of one and the same phoneme
{[p ) aspirated and {p] non—aspirated). Such a substitution does not affect
communication.

When interpreted phonclogically, it means that not all the articulatory
features of actual sounds are egually important for the identification of the
phonemes of a language and the words they constitute. Some of the features are’
phonologically relevant, others are irrelevant.

The phoneologically relevant features are normally identified by opposing
one phoneme to every other phoneme in the language. But there often occur
difficulties, which can be overcome with the aid of physiological and acoustic
analyses.

Thus, until recently it was considered that the oppositions /p—b/, /t—d/,
Ik—gl, f~v/, ] @ =D/, Is—2/, / [ ~ 31, It[~d3/ were based on the presence and
absence of voice. But it has been proved that the presence or absence of voice
in these oppositions is not a constant distinctive feature, because the
so—called “voiced” consonants in many phonetic positions are actually not
voiced throughout. {/d/ in Do that” is voiceless in its initial stage, while
/d/ in final position is voiceless either in its last phase or throughout, as in
“Yes, | did”". Ch. Barber states that the so—called "'voiced"/h, d, g/ are actually
voiceless after diphthongs and historically long vowels, as in “"rogue™, ""feed") .
[54] Corysequently, their voiced character cannot be considered to be a phono—
logically relevant feature, Yet, the oppositiaons /p—b/, (t—d/, etc. exist in the
English language, and "cob’ is never pronounced as “cop”, “had” can never be
substituted for “hat’, and 50 on. So there must be at least one phonologically
relevant feature on which such oppositions are based.

Acoustic and physiological analyses have proved that the so—called "“voiced””
consonants in English are always | ¢ n i s (lax, weak) irrespective of their
phonetic environment and position, as compared to the so--called “voiceless”
consonants in English which are always Tortis (energetic, strong) inall pho—
netic positions. Compare /p 1 k/ and /b 1 g/. /p/ and /k/ are pronounced with
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the lips quite tense, with aspiration (especially in the initial /p/} and with
the vocal cords not vibrating: the /b/ and /g/ are pronounced with the lips
more relaxed, with no aspiration, and with the vocal cords vibrating only in
the initial /b/.

Therefore, the phonological oppositions /p—b/, /t—d/, /k—g/, /f-v/, o2,
Js—z/, ,r[_, 3 /, /tf—dj / are primarily based on fortis vs.lenis articulation,
which are their phonologically relevant features. Besides the energy difference,
the fortis/lenis correlation also implies that the lenis sounds are regularly
shorter than the fortisones.Thus/z/ isagood  deal shorter and much less
energetic than /s/ lcf. "lose” — "loose”, "as'" — "ass’’). The presence of voice
in /b, d, g, v, 2, 3,d3/ is an incidentai feature that can be neutralized in cer—
tain phonetic positions. That is why, when teaching English pronunciation,
the importance of the voiced character of these sounds should not be over—
estimated, whereas special attention should be drawn to their lenis character.

Or again, until recently duration in the English language was regarded as
a phonologically relevant feature capable of distinguishing /i:—1 /, /ui—w/,
fo:—b/.la:—Al, /a:—a/. But in English the quality of the historically longand
short vowels differs, so length is not the only feature that distinguishes them.
Besides, length differences are conditioned, they therefore cannot be dis—
tinctive. Acoustic analysis shows that the length of vowels varies in different
phonetic environment and in different positions.

/si; —si:d —sit/

It is a well known fact that /i:/ in /si:/ is longer than the same sound in
/si:d/, and that /i:/ in /si:t/ is the shortest: it is almost as short as /1 /in/std/.

it has also heen established that a vowel is longer in front of a fricative
than in front of a stop. Thus, /8 / is longer in /aes/ than in /fee't/. Besides
that, vowel length depends on whether the syllable it occurs in is stressed.
Stressed vowels are generally longer than the unstressed vowels. Vowel length
also depends on the number of svilables in a word. Compare the duration of ¢/
in "arm’ — "disarm’ — " disarmament”.

As length varies and does not characterize all the ailophones of a histori--
cally long vowel, length cannot be considered its phonologically relevant
feature. But there are perceptual features which constantly distinguish all the
English vowels: these are distinctions in their quality, which are based on the
slight differences in the tongue positions when producing these vowels, ie.
their articulatory differences.

Thus, the opposition /i:—1/ is based on the following phonologically rele—
vant features: high—narrow vs. high—broad, fully—front vs. front—retracted.
The opposition /o :— © / is based on the following phonologically relevant
features: back-—advanced vs. fully back, low—narrow vs. low—broad.

Duration, though itisan incidental featureand therefore cannot be conside—
red phonologically relevant, is nevertheless a very important feature that

serves as an additional means of identifying English sounds. For example, the
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shortening of a vowel generally signals that the following consonant is fortis
and voiceless (cf. "seed”—"seat’’, ""had—"hat"").

When a monophthong is opposed to a diphthong, there is one extra
distinctive feature that differentiates them: it is absence vs. presence of a
glide.

Therefore, in the system of English vowel phonemes there are
oppositions of

monophthongs between them— [ these oppositions are based on differences
selves and diphthongs between { in the movements and positions of the
themselves tongue and the lips.

[ these oppositions are based on both
monophthongs vs. the above mentioned differences and the
diphthongs 1absence or presence of a glide.

There are no phonological oppositions in the system of English vowel
phonemes based on length alone.
In the system of English consonant phonemes there are oppositions based
on the force of articulation:
fortis vs. lenis {two — do, back — bag, etc.)
There are oppositions hased on the active organ of speech:
bilabiat vs, forelingual {pen — ten, mat — sat, wet — let)
bilabial vs. mediolingual (wail — Yale)
bilabial vs. backlingual (bay — gay)
forelingual vs. mediolingual (less — yes)
forelingual vs. backlingual (take — cake)
forelingual vs. pharyngal (they — hay, see — he)
labiodental vs. forelingual (fat — sat, van — than)
There are oppositions based on the type of obstruction:
plosive vs. fricative (pen — when, berry — very)
piosive vs. affricate(till - chill, do — Jew)
plosive vs. sonorant (bad ~ mad, deck — neck)
fricative vs. sonorant (vine — wine)
fricative vs. affricate (share — chair)
constrictive sonorant vs. occlusive sonorant (we — me, low — no)
flat narrowing vs. round narrowing (thing — sing)
unicentral vs. bicentral (see — she, thigh — shy)

THE INTERRELATIONSHIPS AMONG THE PHONEMES OF A LANGUAGE

Once the phonemes of a language are estabnsned and their phonologically
relevant features are determined, there arises another phonological problem:
to describe the interrelationships among the phonemes of a language.
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Can different phonemes have common allophones? Can allophones of a
phoneme lose any of their phonologically relevant features in certain phonetic
positions?

There are three views on the problem.

Scholars who support the morphonological viewpoint (R. Avanesov [2Q),
P. Kuznetsov [29], A. Reformatsky [33] and others} claim that a phoneme in
a "weak” position may lose one of its distinctive (phonologically relevant)
features and, therefore, lose its distinctive function. For example, Russian
voiced consonants lose their voiced character and are pronounced as voiceless
in final position (as in “nyr’ /k/ “rnas” ¢/, etc. ) This ieads to the loss of the
distinction between /x/ and /r/, Jo/ and /3/. Therefore, in word final position
the phonological oppositions based on the phonclogically relevant features
ryoiced vs. voiceless’” are neutralized in Russian. Schoiars term this pheno—

menon neutralization of phonological oppositions.
Neutralization of phonological oppositions s the loss of a distinctive

{phonologically relevant) feature by one of the phonemes of an opposition,

Those who support this view consider that a phoneme is morphemicaily
bound and, therefore, in all the derivatives of "‘nyra’” (nyros, nyr) we deal
with the ailophones of one and the same phoneme /r/, and in ali the derivatives
of "nyka” (nywom, nyk} we deal with the allophones of the phoneme /k/.

Consequently, different phonemes may have common allophones and
sometimes a sound may be assigned to either of two phonemes. In the case of
[k], it may either be considered an allophone of the phoneme /k/ {as in ""nyk”}
or an allophone of the phoneme /r/ (as in  “'nyr”),

But the Russian language is the only language in which the phenomenon of
neutralization has been examined more or less in depth.

The supporters of the phonological viewpoint (L. Shcherba [44], D.Jones
[86], K.Pike [104] and others) reject the notion of “neutralization of
phonological oppositions”. They consider that an allophone cannot lose any of
its distinctive features. If it does, it becomes an allophone of the phoneme the

distinctive features of which it acquires. Thus, [k] in "nyr’’ is an allophone of
/xf, [#2 ] in "addition’"is an allophone of the schwa vowel phoneme /a/{@nd is
not an allophone of /se/, as in ""add”); [t] in ""walked" is an aliophone of /t/.

The third viewpoint is that of N. Trubetzkoy [40], R. Jakobson [82], and
some other linguists who consider that there are phonological units higher
than a phoneme — the archiphonemes.

The archiphoneme is an abstraction which combines the distinctive
features common to two phonemes. Aocording to this viewpoint both | k| and
[r] in"nyk"” and "nyr” are assigned to the archiphoneme /K/ which is neither
voiced, nor voiceless.

We assume that for teaching purposes the most suitable viewpoint is that
of L. Shcherba and his followers. Accordingly, the phoneme is characterized by
definite articulatory and acoustic characteristics and can be easily described
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as a separate unit of the sound system of fanguage. Whereas the other
viewpoints treat the phoneme as a phonological unit which is actually devoid
of articulatory and acoustic characteristics, because even its phonologically
relevant features appear to be unstable (they can be neutralized). Moreover,
the phoneme in that sense embraces sounds that can be assigned to other
phonemes as well (the so—called "'common’ allophones). Such an approach
hinders the practical application of phonology to teaching pronunciation,

The existence of a number of viewpoints on phonological problems can be
explained by the well—known fact that language is tooc complicated for all its
features to be described in terms of any one theory.

TYPES OF TRANSCRIPTION

Besides the problems of phonological analysis of speech sounds discussed
above, phonology deals with the problem of representing speech visually. This
problem is closely connected with the problems of phonological analysis
already discussed, because any system of writing is not a simple record of
speech utterances, it is always a generalization about them. Be it ideographic
writing {with a different symbol for each word, as in Chinese writing), or
syllabic writing {with a symbol for each syllable, as in Japanese writing}, or
alphabetic writing (with a symbol for each phoneme or combination of
phonemes, as in English), writing systematizes and provides a distinctive
symbol for each class of sounds it represents.

A transcription,which isavisual system of notation of the sound
structure of speech, is also a generalizatijon of a great variety of sounds that
are uttered by speakers of a given language.

The extent of the generalization may vary. One can classify the sounds
into phonemes disregarding the different degrees of aspiration, labialization,
length, palatalization and other phonoiogically irrelevant features of the
sounds. On the other hand, one can differentiate between all those features
and classify them as well. Consequenttly, there may be different typas of
transcriptions depending upon the degree of exactness required.

If it is accuracy only in the representation of the phonemes of the
language that is required, the transcription should provide each phoneme with
a distinctive symbol to avoid ambiguity. Such a transcription is generally
called phonemic or broad, transcription. It contains as many symbols
as there are phonemes in the language. The phonemic data is usually enclosed
between virgules (also called diagonals): /t/.

if it is exactness in the differentiation of the allophones of cach phoneme
that is required, the transcription should provide either different symbois for
each allophone, or introduce special marks to represent the different features
of the allophones. The former would increase the number of symbols consj—
derably, and that would r~vse great difficulties for those who use it. The
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latter is more economical, although it makes the notation rather complicated.
Scholars usually make use of both ways: they provide some of the typical
allophones  with distinctive symbols and introduce special marks {called
»diacritic marks’} to denote the different features the allophones are charac—
terized by. Such a transcription iscalleda phoneticor narrow

transcription. The phonetic data is customarily enclosed in sguare

brackets: [tl. ) o
It has always been one of the main concerns of the phonetic science to

work out a transeription. A phonetic transcription is essential for scientific
and practical use. One can hardly do without it in foreign language teaching, in
studying spoken languages, dialects, accents. The first attempts to represent
speech sounds visually by means of special symbols were made as far back as
the 16th century.

The modern phonetic transcription that is most widely used now is the
International Phonetic Transcription devised by the Internationa! Phonetic
Association in 1904. This transcription is a phonetic alphabet which may be
applied to most of the fanguages. That is why it contains symbols that stand
for phonemes in different languages. E.g. /e / {as in "bag”), /y/ (close lip
rounded/ i/in German "u”), /o/ {close lip roundedfefin French “peu), etc.
For this reason the transcription is often referred to as the 'universal
transcription” of the IPA (International Phonetic Association).

One of the principles of this transcription is to use the fewest possible
symbols of the simplest possibie shape. Most of the symbols it uses are letters
of the Latin alphabet. Besides, it contains a series of diacritic marks.

The broad type of the International Phonetic Transcription was first used
by D.Jones in his “English Pronouncing Dictionary’’, published in 1917. These
are the symbols that he selected for English: /i:, i, e,0e ,a:;, »: 0 ,ui,u, A,
® 1,2 ,ei0u,ai,au,oi,ia ,€8 ,ua /.

The narrow type of the transcription makes use of extra symbols /o 2,
3 , I /anddiacritic marks, such as
~ nasalization; ‘& = nasalized e
+ devoicing; n, |, 5 =unvoiced n, L3

v voicing; §=z,t= American “voiced” t.

+ advanced variety; u + or ¥ = sound between u and .
— retracted variety; a— or a = soundbetweenaand a .
- raised variety; a-+ or a= :’_i—= x®

+ lowered variety; e+ or e=e.

n

slight aspiration after p, t, etc.

under a letter {or over it if the letter has a tail below) means that the
sound is syllabic; n = syllabicn.

:  length mark.

*  half length, [86]
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The American linguists use what is often called the “linguistic
aiphabet’” . L. Bloomfield [556] was the first to use it, later it was expanded
by B.Bloch, G.Trager [56] and other American linguists. The “linguistic
alphabet” includes new symbols:

/# for In/ (e.g. "just” /}’ist/l )
Jih/ for/ 12 / {e.g. "near” /nihf),
fiy/ for /i:/ {e.g. "mean” /muyn/),
13/ for / [},

/2] for /31,

/é/ for /tf/,

1)/ for fd3/,

If the symbols / &, ¥, & ,‘\1' / suggest that the sounds are really monopho—
nemic consonants, it is doubtful whether the postvocalic glides /w, h/ in /aw,
ow, uw, ih/ are reaily allophones of the initial /w, h/.

The "linguistic alphabet’ is widely used by those who study American
English pronunciation.

Phonology has developed rapidly and made a profound study of the
functions of sounds in most of the living languages. But so far it has not as
yet fully examined the functions of most of the prosodic features, such as
speech melody, tempo of speech, rhythm and others. Scholars are beginning
to tackle these and similar problems of intonology.

EXERCISES

A. Think about the following questions for class discussion:
1. Every language contains an immense amount of actual speech sounds.
What helps the iistener 1o cope with what he hears? Why is the phoneme
concept essential to the phonetic science?
2. Why can’t allophones of one and the same phoneme be in contrast
with each other? Can they occur in exactly the same phonetic environ—
ment? Can they distinguish differences of meaning?
3. Why isn’t it possible to make any rigid separation of phonetics and
phonology? Does phonetic analysis necessarily involve phonological
considerations? Are phonological considerations always based on the
analysis of the relevance -of phonetic features?
4. All the similarities and differences between the phonemes of a
language can be reduced to a comparatively small number of distinctive
features. These features have been presented in articulatory terms. Can
they also be presented as oppositions between acoustic features, e.g.
grave and acute, compact and diffuse, etc? Which of the two presen—
tations is preferable for making comparisons between the phonemes of
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different languages? Which of the two presentations is preferable for
teaching purposes?
5. Why isn’t there unanimous agreement among the phonologists as to
the system of English phonemes? Why can /tr/ and /ju/ be treated as
single—unit phonemes? Are there any other problems which haveno
single solution?
6. It is a characteristic feature of many RP speakers and non—RP

speakers to pronounce the glottal stop [?] before /p/, particularly when
/p/ is followed by a pause. For instance, in "What a hope!”’ the vowel
Jo v / is cut off by a complete closure of the vocal cords, the /p/ is ex—
ploded only after the glottal stop is released. The glottal stop is used
instead of /t/ when the following consonant is a stop, as in ""Not good
enough”. The glottal stop is also used in other phonetic positions. Why
isn’t the glottal stop included into the system of English phonemes in
spite of the fact that it is so widely used? Can it be regarded as an
afloohone of /t/?

7. In every language there are certain regularities in the modifications of
sounds in connected speech. Is it important to be well aware of these
regularities to identify easily the words and phonemes of the language?
What peculiarities of English combinatory phenomena should the
learner’s attention be directed at?

8. Why isn't it possible to develop an orthography for an unwritten
language without an adequate phonemic analysis of the language?

B. Provide some evidence to prove that in English
{a) aspirated and non—aspirated /t/ are allophones of one and the same
phoneme;

{b) /m/ and /n/ are realizations of two different phonemes;
{e¢) fat/, fav/, iD1/ are single—unit phonemes.

C. English spelling is by no means a reliable guide to correet pronuncia—
tion, as it uses the same letter or letters for different sounds and it
gives the same sound different spellings. Compare, for example, the
pronunciation of the "ough” combination in "cough”™, *“tough”,
"thought', “through”, "though”, “thorough”. Or again, compare the
spefling of / 1 / in “little”, “busy”, “enough”, “women’. Find more
examples to show how essential a phonetic transcription is for practi—
cal purposes.

D. Compare /si:d/ and /si:t/. The phonemic transcription suggests that the
only perceptual difference between the two words lies in the final

consonants. What else contributes a great deal to our recognition of
one word or the other? ls there any difference in the  length of /i:/

which is conditioned by the lenis /d/ vs. fortis /t/ consonants?
Find other examples to illustrate that a phonemic transcription
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does not symbolize conditioned differences.

E. Transcribe the words ‘'spend”, ""peace”, "life"”, "choose”,
(a} the broad (phonemic) transcription of the IPA;
(b} the narrow transcription of the IPA;

{c) the American transcription {the ”linguistic aiphabet”).

"
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CHAPTER 4.THE SYLLABLE AS A PHONETIC
AND PHONOLOGICAL UNIT

GENERAL NOTES ON THE SYLLABLE

Sounds (phonemes) are the smallest segments into which the gpeech
cantinuum is generally divided for purposes of anaiysis, because these units
serve to differentiate words., But in connected speech sounds are not
pronounced separately, by ""themselves™. It is practically impossible to draw
articulatory boundaries between them. If we slow down the tempo of
utterance and articulate the sounds distinctly we shall see that the smallest
units, into which the speech continuum is divided, are sy ilables [27].

When we pronounce a syllable, the speech organs, while producing a conso—
rant, take all the positions necessary for the following vowel, for example
note the movements of the tongue and the tips in/su:n/ “soon”, /lu:z/ "lose”".
That is why the boundaries between the consonant and the vowel are not
clearly marked. On the contrary, boundaries between syllables are marked by
the alternation of openings and closings in sound production and, as a result,
by the alternation of increases and decreases in articulatory tension. So the
smallest pronunciation (articulatory) unit is the syllable.

I't has been proved experimentally that the syllable is also the smallest per—
ceptible unit. A number of experiments, carried out by Soviet linguists L.Chi—
stovitch, V. Kozhevnikov [41], Z. Dzhaparidze [25], show that the listener
can recognize the preceding sound only after he has analysed the whole syllable.
And it takes less time to identify a syllable than the isclated sounds contained
init. .

The syllable can be considered as both a phonetic and a phonological unit.
As a phonetic unit the syllable is defined in articulatory, auditory {perceptual)
and acoustic terms with universal application for ali languages.

As a phonological unit the syllable can be defined and described only with
reference to the structure of one particular language. The very term “'syllable”
denotes particula’r ways in which phonemes are combined in a language. (Cf.
the Greek syllabe, “something taken together’, from syn—, “together”, and
labein, "take”).

Each language has its own rules of combining its phonemes into syllables.
Some combinations are permissible in a language, others are not. Therefore,
without any reference to morphology (to the meaning), it is possible to say
that such nonsense words as “bulling™, "“mimsy”, "slithy"”, ""wabe’’, ""toves'’’
etc. from Lewis Carol's "“Alice in Wonderland”, are English and '"kpo’’, “"fspie’”
cannot be English as far as the combinations of phonemes are concerned [64].
And because of the specific grouping and distribution of phonemes in dif—
ferent languages one and the same word may, with certainty, be interpreted as
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bisyllabic by a speaker of one language, and as trisyllabic by a speaker of
another language. For example, a German pronounces the word "'Knabe” as
bisyllabic, whereas an Englishman would make it trisyllabic — /k en a:be/,
because the English language does not permit /kn/ as an initial sound combi—
nation [99].

The ancient Greak scholars noticed that the two main phonological types
of sounds — vowels and consonants fulfil different functions in speech. The
function of a vowel is to occupy the central position in certain combinations
of sounds, whereas consonants serve as the margins of the sound combinations,
(Hence the term '‘consonant’”’, which means '‘soundiy with something’”’ —
con+sonant.) In other words, vowels are always syllabic and consonants are
incapable of forming syllables without vowels.

But in a number of languages some sonorous consonants, such as /n, |, r,
m/, can also be syllabic because of their strong vocalic features, for instance,
in Czeck — ""krk" (neck) and in English “garden’’ /g a : —dn/, “needn’t” /ni:
—dnt/, "castle” /ka: —s'l,l, “lighten” fla1 —tq/.

So, phonologically, the syltable is a structural unit, which consists of a
vowel alone or of a vowel (or a syllabic sonorant) surrounded by consonants in
the numbers and arrangements permitted by a given language.

THE PHONETIC ASPECT OF THE SYLLABLE

Phoneticians are not atways in agreement in their definition of the syllable
because in their analysis they proceed from either articulatory or acoustic
aspects of the unit.

One of the phonetic theories —the expiratory, or chest pulse
theory — defines the syllable as a sound or a group of sounds that are
pronounced in one chest pulse, accompanied by increases in air pressure. Ac—
cording to this definition, there are as many syllables in a word as there are
chest pulses (expirations) made during the utterance of the word. Each vowel
sound is pronounced with increased expiration. Consequently, vowels are
always syllabic. Boundaries between syllables are in the place where there occur
changes in the air pressure. But it is impossible to explain all cases of syllable
formation on the basis of the expiratory theory, and therefore, to determine
boundaries between syllables. A.Gimson notes that it is doubtful whether a
double chest pulse will be evident in the pronunciation of juxtaposed vowels
as, for instance,in “seeing” /s1:— I'g/. though such words consist of two
syliables [71].

The relative sonority theory, ortheprominence theory,
created by the Danish phonetician Q. Jespersen, considers that sounds tend
to group themselves according to their sonority.

Pronounced with uniform force, length and pitch, speech sounds differ in
sonority (prominence, audibility or carrying power}. The most sonorous
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sounds are vowels, less sonorous are sonorants /w, i, r.mn, / and the
least sonorous are noise consonants. O. Jespersen classifies sounds according
to the degree of sonority in the following way (beginning with the most
sonorous} :

1. Open vowels /= ,p, a:, 2 i/

_Mid—open vowels fe,3 1,8 , A/
. Close vowels /11, 1,2, u:/
.Sonants /r, |, m, n,m, w, j/
Voiced fricatives /v, 9, 2,3/

. Voiced stops /b, d, g/

. Voiceless fricatives /.9, s.f/

8. Voiceless stops (p, t, k/

Sounds are grouped around the most sonorous ones, i.e. vowels {and
sometimes sonants) which form the peak of sonority in a syllable. One peak of
sonority is separated from another peak by sounds of lower sonority, i.e. con—
sonants. The distance between the two points of lower sonority is asyllable,
eg./ pk="tov —ba / “october”. The number of syllales is determined by the
number of peaks of prominence. Thus in the word / melt / “melt” there is one
peak of sonority /e/ and the word is monosyllabic. In the word / metl /" metal”
there are two peaks of sonority — /e/ and /I/, separated by the least sonorous
{1/, and consequently, there are two syllables.

~N MWW

- Here are,some more e mples to Hlustrate the sonority theory: T
“wooden” /fald/ “filled”’, / / “fiddle”.

In Czeck words like ”vlk" krk’ and in English "pst" the sounds /I, r, s/
are sonorous peaks.

But there are cases that contradict Jegpersen’s theory.

e.g. I8, “star”', / sKeit/ ““skate”, /neKst/ “next”.

In these words the sound /s/ is more sonorous than /t/ and /k/ and forms
the second peak of sonority. Yet, the words are monosyllabic.

It is evident that the relative sonority theory does not explain the mecha—
nism of syllable formation. It only makes an attempt at explaining our percep—
tion of a syllable, Neither does it explain syllable division, as it does not say
to which syllable the less sonorous sounds belong, e.g. / an 'alsman/ “an
iceman” and /o 'nais'ms=en/ ""a nice man”, / 3 n 'eIm/ *an aim’* and / 5'neim/ "‘a
name”, /SAm odresiz/ “'some addresses’ and /SAma 'dresiz/ “summer dresses’’

Nevertheless, the relative sonority . theory has been accepted by
D.Jones and some other phoneticians.

The most widespread among Soviet linguists isthe muscular ten—
sion {or the articulatory effort) theary which is known as Shcherba's
theory.

According to this theory a syllable is  characterized by variations in
muscular tension. The energy of articulation increases at the beginning of a
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syilable, reaches its maximum with the vowel (or the sonant) and decreases
towards the end of the syllable. So, a syllable is an arc of muscular tension. The
boundaries between syllables are determined by the occurrence of the lowest
articulatory energy.

There are as”r‘\napy syllables in a word as there are maxima of muscular ten—
sion in it. Cf. /ta:/ ""tar” and /ta:/ “tower’" {a reduced variant of /ta»a/).
The sound / a:/ in the second example is pronounced with two articulatory
efforts, so there are two arcs of muscular tension and, therefore, two syllables,

Consonants within a syllable are characterized by different distribution
of muscular tension. In accordance with this, L. Schherba distinguished the
following three types of consonants.

1) Initially strong consonants, in the articulation of which the beginning
is stronger while the end is weaker. They occur at the end of a closed syliable.

E.g. -ilt, ?\-g§ T)'_l";ﬁ s waid, m* '

2} Finally strong consonants, in the articulation of which the beginning
is weak while the end is more energetic. They occur at the beginning of a
syllable.

3) Doubie—peaked consonants, in the articulation of which both the be—
ginning and the end are energetic whereas the middle is weak. Acousticaily
they produce the impression of two consonants. These consonants occur at
the junction of words or morphemes.

The type of consonant is therefore a cue for syilable division. If in /gnats
ha+rs/ the sound /n/ is initially strang, the syllabic boundary is after the /n/ —
[ an ais'haws/. If the sound /n/ is finally strong, the boundary is before it —
/@ 'nais haws/. In other words, if there is a new onset of muscular tension on
the sound /n/, the latter belongs to the second syllable, and if the new onset of
muscular tension is on /ay ,the sound /n/ belongs tothe first syllable,

The above theories define the syllable on either the production or percep—
tion level,

- N. Zhinkin has worked out the so—called loudness theory [26], which
takes into account both the levels. On the perception level the syllable is de—
fined as an arc of actual loudness. The experiments carried out by N.Zhinkin,
showed that the organ immediately responsible for the variations in loudness
of a syllable is the pharynx. The narrowing of the pharyngeal passage and the
resulting increase in muscular tension of its walls reinforce the actual Joudness
of the vowel thus forming the peak of the syllable, while the loudness of the

*/ :: / is used to isolate the consonant out of the syllable.
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margihal consonants is weakened. In the production of loudness variations of
all the speech mechanisms are involved. So on the speech production level the
correlate of “"the arc of loudness® is “the arc of articulatory effort".

The acoustic aspect of the syllable has been studied by E.Zwirner,
R.Jakobson and M.Halle. According to the results obtained, the peak of the
syllable {a vowelor a sonant) has a higher intensity than its consonants, and in
many cases a higher fundamental frequency. Perceptually, the peak is louder
and higher in pitch. These acoustic features easily agree with the physioiogical
definition of the syllable as an arc of articulatory effort {or muscular tension),

In analysing the above theories of the syllable, we cannot but agree with
the schalars who peoint out that each of the existing theories is correct to a
certain extent, but none of them is able to explain reliably all the cases of syl—
lable boundar ies.

it seems that the phonetic definition of the syllable should also take into
account the peculiarties of the articulatory basis of a concrete language, the
characteristic tendencies in articulatory transitions from a consonant to a
vowel (CV transition), from a vowel, toaconsonant {VC transition} and tTrom
a consonant to a consonant (CC transition) .

In English CV transitions are loose, and, therefore the voiceless plosives
/p, t, k/ before stressed vowels are aspirated. So the presence of aspiration
can indicate that the consonant and the vowel belong to the same syllable, e.g.
“plum pie” / pl A m pa1/. The absence of aspiration shows that they belong to
different syllables, i.e. there is a syllable bounda}y after the consonant, e.g.
in "plump eye” /piamp at/.

VC transitions are often close in English, because of the checked character
of short voweis under stress. Such a VC combination forms one syllable. In
unstressed position a short English vowel is not checked and because of the
loose VC transition it may form one syllable and the following consonant may
belong to another one, e.g. “positive’” / pp z—1—~ttv/.

However the syllabic boundaries are not always well marked in connected
speech {e.g./anais ha s/} which leads to controversial views on sylibble
division.

THE STRUCTURAL ASPECT OF THE ENGLISH SYLLABLE

To study the syllable as 2 phonological unit of English is to describe the
structure**of the syllable by stating the functions of the phonemes in it and
the relations between the phonemes [99].

*The term is suggested by V.A.Vassilyev {110].
**The term “structure’ denotes the relations between elements of a system.
Applied to the syllable, it refers to the relationship between the phonemes
constituting the syllable,
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Syllable formation in English, as in other languages, is based on the pho—
nological opposition of vowels and consonants. Vowels are always syllabic,
they occupy a central position in the syllable. Consonants are non—syliabic and
marginal. The sounds /w, r, j/, despite their strong vocalic features, function
as consonants, occyrring only before the vowel, e.g. /'win— ta /, /'r1 :—da /,
/ja:d/. The sounds /I, m, n/ normally function as consonants, in various sound
combinations before the vowel. But in unstressed final position, when prece—
ded by a noise consonant, they are syllabic, e.g. /petl/ “petal”, /oo sm/
“blossom’; /lartn/ "lighten”.

It shouid be noted specially, that historically short English vowels /}, e, %,
A, D, .3/ never occur in stressed final position without the following con—
sonant. In unstressed position the vowels /I, / can occur as final.

Consonants present particular interest in the study of the syllable, because
it is due-to the number and arrangement of consonants that the structure of
the syllable varies. And it is largely due to consonants that we understand the
utterance.

Depending on the position of consonants (C) in relation to the vowel (V},
there are 4 types of syllables: 1) open svliables (CV}, when there is no conso—
nant after the vowel, e.g. /fa:/ “far”, /[t a1/ "tie”", /si:/Sea®: 2} closed syllables
{vC), when the vowel is followed by a consonant, e.g. /a:t/ "art”, /sit/ 'sit",
flarf/ “life'’; 3) covered syllables {CV {C), when the vowel is preceded by a
consonant, e.g. /sel/ "say”, /latk/ “like", /J'o:f "shore”: 4) uncovered syllab—
les (V (C), then there is no consonant before the vowel, e.g. / sept/ “apt”,
fi:t/ eat”, [ert/ "'eight’. The fundamental syliable type in English is the clo—
sed syllable, whereas in Russian it is the open syllable.

As to the presence, number and arrangement of consonants there are 23
syllable patterns in English [36], such as V, VC, CVC, CV, CCVC, CCVCC,
CCCVC, CCCVCC, etc. The vowel may occur aione in a syllable or it may have up
to 3 consonants before it and up to 4 consonants after it. The most frequent
and fundamental pattern in English is CVC.

It is a feature of English that in initial position, i.e. before the vowel,
there can be any consonant except / m /: no consonant combinations are
possible with / 3, 2, t/, d3/, and such consonant clusters as /mh, sr, sf spw,
fs, hr, st/ cannot occur initially either.

J. O'Connor notes that final clusters are much more complex in English
than initial ones. This is due to the fact that final clusters are used to express
grammatical meanings of plurality, tense, ordinal number, e.g. "texts’’ /—ksts/,
"mixed” /—kst/, "glimpsed”/—mpst/. In Russian initial clusters are more
complex and more numerous than the final ones, because they represent gram—
matical prefixes, e.g. /fskr—, fspi—, vzr—, kst—/. [99]

Phonotactic possibilities of Engiish phonem'es predetermine the rules of
syllable division.
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English historically short vowels under stress (checked vowels) occur
‘only in a closed syllable. Checked vowels are always followed by a consonant.
So the syliabic boundary never occurs after these \'fowels.

It lies after the following consonant, as in /'1Av-11/ “lovely”, /twen—t1/
“twenty”, /'kwrk—lt/ "quickly”, /hp t—It/ “"hotly”, /g2r d—nis/ "“goodness” or
within it, if it is the only consonant between the checked vowel and the suc—
ceeding vowel. E.g. fles 1 etter”, /\5@3‘/ “bigger”, /ABY3 / "hotter”, /m/
“shilting”.

The preceding and following vowels attract this consonant and the conso—
nant is split into two. In speech the consonant forms a close link between the
two syllables. 1T a checked vowel is separated by one consonant from a syllabic
sonant the boundary between the two syllables is also within the consonant.

e TN Ty TN
E.g. litl, kptn, fea tn, bith, ridm.

Historically long monophthongs, diphthongs and unstressed short mono—
phthongs (free vowels) can eccur both in the open and in the closed syllabie.
E.g. /ka:/ "car”, [k a:t/ "cart”, /t ar-ni/ “tiny”.

When a free vowel is separated from a succeeding vowel by only one con—
sonant slound, the syllable in which such a vowel occurs , is always open.
E.g. /fa1—d1a/ "idea”, /ka —tu:n/ “cartoon”, /-~rekt/ “erect”.

When a post—stressed short vowel is separated from asucceeding vowel by
a single consonant, the boundary is most probably, before the consonant, be—
cause the short vowel is free in unstressed position. E.g. f%faemtlll “family"’,
/opl—1—s1/ “'policy”, ./‘pDS—-—I--Ibtl——I—ttf “possibility”.

When there is a cluster of consonants between two vowels, the place of the
syllabic boundary is conditioned by whether this cluster is permitted at the
beginning of words or not. |f it does oceur in initial position in English the
syllabic boundary is before it. If it doesn’t, the boundary is between the con—
sonants. For instance the cluster fgr/ is used word—initially in English,
therefore it can occur at the beginning of a syllable and the syllabic boundary
is before the cluster. E.g. / o —gri:/ "agree”, /ri—gret/ "regret”.

The clusters /dm/, /dv/ do not occur word—initiallv and cannot occur at
the beginning of a syllable. The syllabic boundary is therefore between the
consonants constituting the clusters. E.g. / 5’6(’1‘1%/ "admit"”, { sed—mals [
"adrnire”, /m.f "advice"”, /ga'mlfn/ “admission”.

When two vowels are separated by more than two consonants as for
example in /ekstrs / the boundary may be both before /s/ and /t/ because both
/str/ and /tr/ occur at the beginning of words and /ks/ can occur in final po—
sition.

The so—called triphthongs in English are disyilabic combinations, because
they contain two vowel phonemes. E.g. /sal— ans/ “science”, /[flaz- — a /
“flower”, /var—al/ "vowel”

The structure of an English syllable depends on whether it is stressed or
not, The peak of the stressed syllable is always a vowel. {n the unstressed syl—
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lable the peak may be a vowel or a sonant. When the peak of the stressed syl—
lable is a short vowel, the syllable must be “closed”’ by & consonant.

FUNCTIONS OF THE SYLLABLE

As a phonological unit the syllable performs several functions, that may be
combined into the main three: constitutive, distinctive and identificatory,

The constitutive function of the syllable manifests itself inthe
fact that the syllable forms higher—level units — words, accentual or rhythmic
groups, utterances. Two aspects of this function can be emphasized. On the
one hand, the syllable is 2 unit in which segmental phonemes are realized.
L. Bondarko has proved experimentally that the relations between the
distinctive features of the phonemes and their acoustic correlates can be
revealed only within the syllable [14]. On the other hand, within a syllable or
a sequence of syllables prosodic (or suprasegmental) features of speech are
also realized. These are distinctive variations in loudness (stress) in pitch
(tone), and in duration (tempo, lenght}. Thus syliables may be stressed and
unstressed, high, mid or low, rising or falling, long or short. All these prosodic
features are significant for constituting the stress—pattern of a word and the
tonal and rhythmic structures of an utterance.

So we can say, that the syllable is not a mere sum of sounds; it is a
specific minimal structure of both phonemic and prosodic features. In the
taxanomical scale of language units the syllable occupies the position between
the phoneme and the word [64].

waerd
|
1
l .
marpheme ! syliadie
|
I
!

pliensme Fig. 8. Relations of language units.

in forming words and utterances the syllable performs the delimitative
- function which is inseparable from the constitutive function. Some syllables

can occur only word—initially {/gr/, /str/} and others only word—finally;
ftn/, /dn/, /sti/ thus making the boundaries between words.

The distinctive function of the syllable is to differentiate words
and word combinations. It has been mentioned that phonemes exist and
function within the syllable. Therefore words are actually differentiated by
the syllable as one articulatory and perceptible unit. For instance, the mono—
syllabic words /bi:t/ "beat” and /b :d/ "bead” differ not only in their conso—
nant phonemes /t/ and /d/, but alsc in the iength of /i:/, which is conditioned by
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the neighbouring fortis and lenis consonants. Such words as /ga:dn/
"garden” — /ga:dz/ '‘guards”, /bi:tn/ "beaten” — /bi:ts/ ‘'beats” are
distinguished not only by the phonemes /n/versus /z/ and /n/ versus /s/ but also
by their syllables as bisyllabic and monosyliabic words.

There are some words in English where syllabicity alone is responsibie for
the. differenation of the words: m / “lightening” (ocmewenve) and
/llgi—frf:—'_;)\/ “lightening” (Monuua).

V.Vassilyev notes that the existence of such pairs of words makes it pos—
sible to consider syllabicity the only distinctive feature of the words and, on
this account he distinguishes a separate phonolegical unit — the syllabeme
[110].

Variations in the syllabic structure of one and the same word or a word
combination may serve to differentiate styles of pronunciation. For example
tlffvlgiglrlational" may be pronounced with 3 and 2 syllables — /neefne I and
/n aefn & I/: the word combination "“little and nice’”” may have 4 or 3 syliables—
/ 11t Rha1s/ and /m;/. The second variants are characteristic of the
colloguial style.

Syllable division (syllabification) is very important too in distinguishing
words and utterances.

The distinctive role of syllabification is illustrated by examples like

/haftrett/ “nitrate” — /Raitrert/ night—rate,

[2hemm/ "a name'’ — farietny/ “‘an aim”’,

/m\/ "we'll own’’ — fﬁm/ "we loan’’,

/m/' | scream’ — /aftgszr;:\r'n/ “ice cream”,

fais o :Tx_;} 212/ ') saw her eyes’—/ar s o:hdr arZ/?| saw her rise’.

Due to the distinctive importance of syllable division, the syllabic
boundary is often regarded by the American descriptivists as a separate pho—
nolagical unit — the juncture phoneme.

There are two types of juncture: apen and close. Open juncture {or open
transition) occurs between syllables, i.e. between two articulatory units. It
may also be catled intersyliabic juncture. Thus, in "we'll own” /wil orn/ the
open juncture is between /I/ and /o/, and in “we loan” /wt lown/ it is between
[t/ and /I/;

Close juncture {or close transition} occurs between sounds within one
syllable, i.e. within one articulatory unit. Therefore, the transitions from one
sound to another are closer within a syllable than between syllables. Thus in
"we loan” /wt lo2n/ the close juncture is between /I and fo2r/, fow/ and /n/.
This juncture may also be called intrasyllabic juncture.

The latest acoustic investigations of juncture show that the factors
determining an open or a close juncture are the duration of the sounds, their
intensity and formant transitions. Thus, according to the data obtained by
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l.Lehiste [94], the initial /n/ in "'a nice man” is longer than the final /n/ in
“an iceman’. The pre—junctural /n/ has falling intensity, while the post—
juncturat /n/ has rising intensity. Formant transitions of /n/ and /ai/ are dif—
ferent in the contrasted pairs.

While the phonetic realization of open juncture is described by different
phoneticians in approximately the same terms, there is less uniformity in
their phonological interpretation of the phenomena. Some phoneticians consi—
der the open juncture to be a segmental phoneme [77], others consider it a
suprasegmental phoneme [78] or a phoneme in its own right [79, 109].

K.Pike and |.Lehiste regard the juncture to be a contrastive feature of
high—level units but not a phonological unit in its own right [94, 104].

The identificatory functionof the syllable is conditioned by the
hearer’s perception of syllables as entire phonetic units with their concrete
allophones and syllabic boundaries.

The listener identifies two syllables in "plum pie” and “plump eye” with
the corresponding boundaries before /p/ and after /p/, because in the first
example /p/ is aspirated and /m/ is as long as if it were final, whereas in the
second exampie /p/ is unaspirated and /m/ is shorter on account of the follow—
ing fortis /p/.

That is why learners of English should take care not to mispronounce En—
glish sounds and not to shift the syllabic boundary as it may cause not only a
strong foreign accent, but also misunderstanding on the part of the listener.

EXERCISES

A. Think about the following questions for class discussion:
1. Why js the syllable considered to be the smallest articulatory unit? Why
can’'t we consider the sound to be the smallest articulatory unit?
2. What makes us assert that the syllable is atso the smallest perceptible
unit? Don’t we perceive separate sounds in connected speech?
3. Is the syllable a tinguistic unit? Is it the smallest linguistic unit?
4. What are the main problems of the phonetic aspect of the syliable?
Which of the theories of syliable formation do you think is the most con—
sistent and helpful?
6. Could we describe the structure of the syllable with reference to atl the
languages? What universal features of the syllabic structure could you
name?
6. What are typically English structural characteristics of the syliable?
B. Choose one of the nonsense words given below which can be recognized as
either English or Russian due to the structural characteristics of the syHables:
vzol, mimsy, fole, strem, kpi, rzhest, pernit.
C. Transcribe the following words and divide them into syilables:
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1} river, runner, petal, solid, cricket, level, sonority, specific, sylabic;
2} towel, bowf, shower, science, require;
3) express, strengthen, extraordinary, cluster, succeed, function, obstruc--

tion.
E. Collect pairs of words and word combinations whichare differentiated by

the position of the syllabic beoundary as are 'plum pie’ and ‘plump eye”.



CHAPTER 5. WORD STRESS

THE NATURE OF ENGLISH WORD STRESS

A word, as a meaningful language unit, has a definite phonet'i-c structure.
The phonetic structure of a word compriées not only the sounds that the word
is composed of and not only the syilabic structure that these sounds form, it
also has a,definite stress pattern. :

The auditory impression of stress is that of prominence. And if a word
contains more than one syliable, the relative prominence of those syilables
differs. There may be one prominant syllable in a word as compared to the rest
of the syllables of the same word {as in “important”), there may be two
equally prominent sylilables (as in ”lrnisbe'have") , two unequally prominent syl—
dables {as in ”e,xami'nation") or more prominent syllables (as in "hnrqlia‘bilitv"
And this correlation of degrees of prominence of the syllables in a word forms
the stress patternof the word, which isoftencalled the ac—
centual structureof a word.

The stress patterns of different words may coincide. Thus the words
"mother’, "table’”, "happy"”, "after” have an identical stress pattern . _ ,
though their sound structures have nothing in common. The stress pattern of
these words differs from that of “analyse”, “prominent’, ‘“syllable’, "charac—
ter”, whichis . __ _.

Monosyllabic words have no stress pattern, because there can be establi—
shed no correlation of prominence within it. Yet as lexical units monosyllables
are regarded as stressed,

The stress patterns of words are generally perceived without difficulty.
People easily distinguish between ”'subject” and ”sub‘ject”.

Actual speech does not consist of isolated words. And the stress pattern
of a word is deduced from how the word is accented in connected speech. On
the other hand, the stress pattern of a word is only its potential pattern in an
utterance. Though English words generally retain their stress patterns in con—
nected speech, there occur numerous instances when the stress pattern of a
word is altered.

Cf.'unhappy — He was'so unhappy. — He 'remembered those'unhappy days.
Thus, word stress may be said to be a word—level concept [61], which
should not be confused with utterance stress. Word stress belongs to the word
when said in isolation. Whereas utterance stress belongs to the utterance.
The placement of utterance stress is primarily conditioned by the situa—
tional and linguistic context. |t is also conditioned by subjective factors: by
the speaker’s intention to bring cut words which are considered by him to be
semantically important in the situational context. As for the stress pattern of
aword, it is conditioned only by objective factors: pronunciation tendencies
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and the orthoepic norm. One cannot distort the stress pattern of a word on
one's own, because such a distortion will make speech unintelligible.

As stated above, the auditory impression of stress is that of prominence.
So a stressed syllable on the auditory level is a syllable that has special promi—
nence. The effect of prominence may be produced by a greater degree of loud—
ness, greater length of the stressed syilable, some modifications in its pitch

and quality.
Acoustic analysis shows that the perception of prominence may be due to

definite variations of the following acoustic parameters: intensity, duration,
frequency, formant structure*. Atl these parameters generally interact to pro—
duce the effect of prominence.

in different languages stress may be achieved by various combinations of
these parameters. Depending upon which parameter is the principal one in
producing the effect of stress, word stress inlanguages may be of different
types.

There are languages with dynamic word stress. Stress in such languages is
mainly achieved by & greater force of articulation which results in greater
loudness, on the auditory level, and greater intensity on the acoustic level. The
stressed syllables are iouder than the unstressed ones. All the other parameters
play a less important role in producing the effect of stress in such languages.

In languages with musical word stress prominence is mainly achieved by
variations in pitch level, the main acoustic parameter being fundamental
frequency. Chinese, Japanese, Vietnamese are languages with musical word
stress {or tonic word stress). The meaning of the words in those languages
depends on the pitch levels of their syllables.

Swedish word stress is characterized as dynamic and musical, because
both loudness and pitch variations are relevant factors in producing promi—
nence. For instance, the Swedish word “Anden’” with falls in pitch on both
syllables means “soul”’, but when pronounced with a fall in pitch on the first
syllable and low pitch on the second syllabie means "duck” [98].

In languages with quantitative word stress the effect of stress is mainly
based on the guantity of the sound, i.e. its duration. In such languages vowels
in the stressed syllables are always longer than vowels in unstressed syllables.
Russian word stress is considered to be mainly quantitative though it has been
proved that duration is not the only parameter that produces the effect of
stress in Russian {28].

Besides those types of word stress, linguists distinguish qualitative word
stress,as inmany languages the quality of vowels in stressed syilables is unobscur—

*It is generally accepted that intensity, duration, frequency and  formant

structure are the physicai correlates of loudness, length, pitch and quality cor—
respondingly.
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