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Chapter 2  Phonetics

Aims: 

· To understand what is phonetics and speech organs;
· To know the characteristics of speech sounds
· To have a general idea about the methods for the transcription description and classification of consonants and vowels;
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1. What is phonetics?

We can communicate certain things by sign or body languages, such as clapping our hands, clicking our fingers, facial expressions and so on, but the greatest part of the transmission of utterances from one person to another is done by means of speech sounds. The general study of the characteristics of speech sounds is phonetics.

Phonetics is the science which studies the characteristics of human methods for their description, classification and transcription.

Speech sounds may be studied from different angles, thus we have at least three branches of phonetics, articulatory phonetics, auditory phonetics and acoustic phonetics. 

Speech sounds may be studied from the point of view of the speaker, that is, we may examine the way in which a speech sound is produced to discover which vocal organs are involved and how they coordinate in the process. This aspect of phonetics is called articulatory phonetics. 

A meaningful act of speech has another end---the reception end. The sounds produced by the speaker will be received by the hearer. Speech sounds therefore may also be studied from the hearer’s point of view. We may look into the impression a speech sound makes on the hearer as mediated by the air, the auditory nerve and the brain. This area of research is known as auditory phonetics. 

To make a speech sound visible so that we can measure its components objectively we must then go into the domain of acoustic phonetics, which studies the physical properties of speech sounds, as transmitted between mouth and ear. 

However, of the three branches, what linguists are concerned with and interested in is mainly articulatory phonetics which is the longest established, and until recently the most highly developed. As a result, we have a very good understanding of how our speech organs work to produce the sounds we hear, and in what ways the sounds differ.

2. The organs of speech
Speech sounds may be classified into two types in terms of their articulatory characteristics. The sounds in the production of which there is an obstruction of the airstreams at some point of the vocal tract are called consonants. The sounds in the production of which no obstructions are formed are called vowels.

Speech organ may be viewed as consisting of three parts, the initiator of the air-stream, the producer of voice and the resonating cavities. 

2.1 The initiator of the air-stream 

The first requisite for the production of a speech sound is that there is an air-stream. In most languages, the air-stream usually comes from the lungs, and the sound is superimposed on the outgoing breath. 

2.2 The vocal cords 

The air-stream provided by lungs has to undergo a number of modifications to acquire the quality of a speech sound. The air-stream first passes the larynx. Inside the larynx are the vocal cords, which, in spite of their name, are not cords or strings such as one sees on a violin or a piano. 

The vocal cords may be closed tightly so that the airstreams form the lungs is blocked and the air pressure behind them builds up. This phenomenon is called the glottal stop. If the vocal cords are brought together to the extent that there is only a narrow passage between them, the pressure of the airstreams will set them in vibration. In phonetics, sounds produced while the vocal cords are vibrating are called voiced sounds. 

The pitch of a sounds depends on he rate of vibration of the vocal cords, which in turn is determined by the length of the vocal cords. 

2.3 The resonating cavities 

Sounds produced by the movement of the vocal cords need to be amplified and further modified in order to be functional in speech. In human speech mechanism, there are three resonating cavities: the pharynx, the nasal cavity and the oral cavity. 

Refer to Figure 4.1 in Poole, 2000: 42.

3. Consonants (refer to Poole, 2000: 59)

3.1 Classification of consonants

The classification of consonants are determined by whether the vocal cords vibrate, where the air is impeded and how it is impeded. To use the linguist’s terminology, they are determined by voicing, by place of articulation and by manner of articulation. The different vocal organs, or more exactly the different parts of the vocal organs, which are involved in the production of consonants are known as places of articulation; and the degree of obstructions, complete, partial, or a mere narrowing, are known as manner of articulation. 

3.1.1 Voicing (refer to Poole, 2002: 42)

Inside the larynx are the vocal cords which take two basic positions:

1) When the vocal cords are spread apart, the air from the lungs passes between them unimpeded. Sounds produced in this way are described as voiceless.

2) When the vocal cords are drawn together, the air from the lungs repeatedly pushes them apart as it passes through, creating a vibration effect. Sounds produced in this way are described as voiced.

The distinction can be felt physically if you place a fingertip gently on the top of your “Adam’ apple” (part of our larynx) and produce sounds like Z-Z-Z-Z-Z or V-V-V-V.  Because these are voiced sounds, you should be able to feel some vibration. Keeping your fingertip in the same position, make the sounds S-S-S-S or F-F-F-F. Because these are voiceless sounds, there should be no vibration.

3.1.2  Places of articulation

In terms of place of articulation, the English consonants can be classified into the following types:

bilabial双唇音 [p, b, m] (w): These are sounds formed using both upper and lower lips. The initial sounds in the words pat, bat and mat are all bilabials. They are represented by the symbols [p], which is voiceless, and [b] and [m], which are voiced. The [w] sound found at the beginning of way, walk, and world is also bilabial.

labiodental唇齿音 [f, v]: These are sounds formed with the upper teeth and the lower lip. The initial sounds of the words fat and vat and the final sounds in the words safe and save are labiodentals. They are represented by the symbols [f], which is voiceless, and [v], which is voiced. Notice that the final sounds of laugh and cough, and the initial sound of photo, despite the spelling differences, are all pronounced as [f].                                        

dental 齿音 [，]: These sounds are formed with the tongue tip behind the upper front teeth. The term interdental is sometimes used to describe a manner of pronunciation with the tongue tip between (=inter) the upper and lower teeth. The initial sound of thin and the final sound of bath are both voiceless dentals. The symbol used for this sound is [], usually referred to as `theta'. It's the symbol you would use for the first and last sounds in the phrase three teeth. 

The voiced dental is represented by the symbol [], usually called `eth'. This sound is found in the pronunciation of the initial sound of common words like the, there, then and thus. It's also the middle sound in feather and the final sound of bathe.
alveolar齿龈音 [t, d, l, n, s, z]: These are sounds formed with the front part of the tongue on the alveolar ridge, which is the rough, bony ridge immediately behind the upper teeth. The initial sounds in top, dip, sit, zoo and nut are all alveolars. The symbols for these sounds are quite easily remembered - [t], [d], [s], [z], [n]. Of these, [t] and [s] are voiceless, whereas [d], [z] and [n] are voiced. 

It may be clear that the final sounds of the words bus and buzz have to be[s] and [z] respectively, but what about the final sound of the word raise? The spelling is misleading because the final sound in this word is voiced, and so must be represented by [z]. Notice also that despite the different spelling of knot and not, both of these words are pronounced with [n] as the initial sound. 

Other alveolars are the [1] sound found at the beginning of words such as lap and lit, and the [r] sound at the beginning of right, write and rip. 

palato-alveolar / Alveo-palatals硬鄂齿龈音 [] []: 

If you feel back behind the alveolar ridge, you should find a hard part in the roof of your mouth. This is called the palate. Sounds which are produced with the tongue at the very front of the palate, near the alveolar ridge, are called alveo-palatals / palato-alveolar. Examples are the initial sounds in the words shout and child, which are voiceless. 

Although there are two letters in the spelling of `sh' and `ch', the sounds are represented by the single phonetic symbols [] and [] respectively. So, the word shoe-brush begins and ends with the voiceless alveo-palatal sound [] and the word church begins and ends with the voiceless alveo-palatal sound [].
One of the voiced alveo-palatal sounds, represented by the symbol []，is not very common in English，but can be found as the middle consonant sound in words like treasure and pleasure，or the final sound in rouge. The other voiced alveo-palatal sound is represented as [] and is the initial sound in words like joke and gem. The word judge and the name George both begin and end with the sound []，despite the obvious differences in spelling.

palatal硬颚音 [ j ]:  One sound which is produced with the tongue in the middle of the palate is the [y] sound to be found at the beginning of words like you and yet. This sound is usually described as a palatal.
velar 软颚音 [k, ]: Even further back in the roof of the mouth, beyond the hard palate, you will find a soft area which is called the soft palate, or the velum. Sounds produced with the back of the tongue against the velum are called velars. There is a voiceless velar sound, represented by the symbol [k]，which occurs not only in kid and kill, but is also the initial sound in car and cold. Despite the variety in spelling, this [k] sound is both the initial and final sound in the words cook, kick and coke. The voiced velar sound to be heard at the beginning of words like go, gun and give is represented by [g]．This is also the final sound in words like bag, mug and, despite the spelling, plague.

  The velum can be lowered to allow air to flow through the nasal cavity and thereby produce another voiced velar which is represented by the symbol []，typically referred to as “angma”. In written English, this sound is normally spelled as the two letters “ng”. So, the [] sound is at the end of sing, sang and. despite the spelling, tongue. It would occur twice in the form ringing. Be careful not to be misled by the spelling -- the word bang ends with the [] sound only. There is no [g] sound in this word.
glottal 喉音 [h]: There is one other sound that is produced without the active use of the tongue and other parts of the mouth. It is the sound [h] which occurs at   the beginning of have and house, and, for most speakers, as the first sound in who and whose. This sound is usually described as a voiceless glottal. The ‘glottis’ is the space between the vocal cords in the larynx. When the glottis is open, as in the production of other voiceless sounds, but there is no manipulation of the air passing out through the mouth，the sound produced is that represented by [h]．
3.1.3  Manner of articulation

So far, we have concentrated on describing consonant sounds in terms of where they are articulated. We can, of course, describe the same sounds in terms of how they are articulated. Such a description is necessary if we wish to be able to differentiate between some sounds which, in the preceding discussion，we have placed in the same category. For example, we can say that [t] and [s] are both voiceless alveolar sounds. How do they differ? They differ in their manner of articulation, that is, in the way they are pronounced. The [t] sound is one of a set of sounds called ‘stops’ and the [s] sound is one of a set called ‘fricatives’.

plosive / stops 爆破音 [p, b] [t, d] [k,]: Of the sounds we have already mentioned, the set [p]，[b]，[t]，[d]，[k]，[g] are all produced by some form of complete `stopping' of the airstream (very briefly) and then letting it go abruptly. This type of consonant sound resulting from a blocking or stopping effect on the airstream is called a stop (or a ‘plosive’). A full description of the [t] sound at the beginning of a word like ten is as a `voiceless alveolar stop'. On occasion, only the manner of articulation is mentioned, as when it is said that the word bed, for example, begins and ends with ‘voiced stops’.

fricative 摩擦音 [f, v] [，] [s, z] [] []:The manner of articulation used in producing the set of sounds [f]，[v]，[e]，［6］，[s]，[z]，[s]，[z] involves almost blocking the airstream, and having the air push through the narrow opening. As the air is pushed through, a type of friction is produced and the resulting sounds are called fricatives. If you put your open hand in front of your mouth when making these sounds, [f] and [s] in particular, you should be able to feel the stream of air being pushed out. A word like fish will begin and end with `voiceless fricatives'．The word those will begin and end with the `voiced fricatives' [] and [z]．

affricative  破擦音 [] []: If you combine a brief stopping of the airstream with an obstructed release which causes some friction, you will be able to produce the sounds [] and []. These are called affricates and occur at the beginning of the words cheap and jeep．In the first of these, there is a ‘voiceless affricate’, and in the second a ‘voiced affricate’.
nasal 鼻音 [m] [n] []: Most sounds are produced orally, with the velum raised, preventing airflow from entering the nasal cavity. However, when the velum is lowered and the airstream is allowed to flow out through the nose to produce [m]，[n] and []，the sounds are described as nasals. These three sounds are all voiced. Words like morning, knitting and name begin and end with nasals.
Liquid流音 [，]: Also voiced are the two initial approximants in led and red. The [1] sound (lateral sound边音) is formed by letting the airstream flow around the sides of the tongue as it makes contact with the alveolar ridge. The type of sound for which we are using the [r] symbol （retroflex卷舌音） is formed with the tongue tip raised and curled back behind the alveolar ridge. The [1] and [r] sounds are also sometimes called ‘liquids’.

approximant/ semi-vowels/glides 近似音[w] [j]: In the set of sounds called approximants, the articulation of each is strongly influenced by the following vowel sound. Indeed，the sounds [w] and [j] are sometimes called ‘semi-vowels’ or ‘glides’, because they are typically produced with the tongue moving, or ‘gliding’, to or from the position of a nearby vowel. Both [w] and [j] are voiced, occurring at the beginning of we, wet, you and yes.
3.2 Charting consonant sounds
Having described in some detail the place of articulation of English consonant sounds, we can summarize the basic information in the following chart. Along the top of the chart are the different labels for places of articulation and, under the labels –V (=voiceless) and +V (=voiced). Also included in this chart, on the left-hand side, is a set of terms used to describe “manner of articulation”.
	
	
	Bilabial
	Labial-dental
	Dental
	Alveolar
	Palatal
	Velar
	Glottal

	Positives
	-V
	
	
	
	
	
	
	

	
	+V
	
	
	
	
	
	
	

	Fricatives
	-V
	
	
	
	
	
	
	

	
	+V
	
	
	
	
	
	
	

	Affricates
	-V
	
	
	
	
	
	
	

	
	+V
	
	
	
	
	
	
	

	Nasals
	+V
	m
	
	
	
	
	
	

	Liquids
	+V
	
	
	
	
	
	
	

	Glides
	+V
	w
	
	
	
	
	
	


With the help of this table, we can conveniently describe a sound by specifying its phonetic features, and conversely, we can identify a sound when given its phonetic features. For example, we can describe the sound [m] as “bilabial nasal voiced” and [p] as “bilabial stop voiceless”.

4. Vowels (refer to Poole, 2000: 60)

4.1 cardinal vowels 基本元音 (refer to Poole, 2000: 50-51)

Because of the variability of vowels linguists find in useful to have a set of reference points to which the can relate the vowels of a language. The idea of a system of cardinal vowels was first suggested by A. J. Ellis in 1884 . Such a set of reference points, proposed by British phonetician Daniel Jones, is known as the cardinal vowels.

Jones first fixed the qualities of the two vowels which were produced with the tongue is as high and as far forward as possible in [i]. Another, represented by [a], is the sound produced when the tongue is as low as possible at the back. The other six vowels have been plotted down between these two extremes, the front vowels being plotted at equal acoustic distances as are the back vowels.

The cardinal vowels are an abstraction, a yardstick to be used by the linguist. If they represent an actual vowel in some speech variant, that is accidental. It should not be thought however that the cardinal vowels are actually based on whatever examples are given.

Cardinal vowel refers to any of the vowels in the cardinal vowels system. The cardinal vowel system was invented by Daniel Jones as a means of describing the vowels in any language. The cardinal vowels themselves do not belong to any particular language, but are possible vowels to be used as reference points. (指基本元音中任何一个元音。基本元音系统最早由琼斯提出，用以描写任何语言中的元音，基本元音本身不属于某一特定语言，而是作为元音可能存在的参照点。)

［i，］依次降低舌头位置；［，］依次太高舌头位置，双唇逐渐变圆。（朗文，p55）

4.2 The criteria of vowels classification / description
While consonant sounds are mostly articulated via closure or obstruction in the vocal tract, vowel sounds are produced with a relatively free flow of air. They are all typically voiced. In the production of vowels, there is no obstruction of air as is the case with consonants. Therefore, the description of the vowels cannot be done along the lines of the description of the consonants. Vowel sounds are differentiated by a number of factors: 

· The position of the tongue in the mouth / the part of the tongue that is raised: front, central, back. A front vowel is one in the production of which the front part of the tongue maintains the highest position; the English front vowels include []. If it is the central part of the tongue that is held highest, the vowels thus produced are called central vowels. The central vowels in English are []. Then if we raise the back of the tongue higher than the rest of it, we produce the back vowels: []. By looking at the position of the tongue, we have classified the vowels into three groups: front, central, back.

· The openness of the mouth: according to how wide our mouth is opened, we classified the vowels into four groups: close vowels, semi-close vowels, semi-open vowels, and open vowels. The close vowels are []; the semi-close vowels are []; the semi-open vowels are [] and the open vowels are [].

· The shape of the lips / the degree of lip rounding(rounded, unrounded): Are lips rounded not rounded when a vowel is pronounced? In English, all the front vowels and the central vowels are unrounded vowels, and all the back vowels, with the exception of [], are rounded.

· The length of the vowels: The English vowels can also be classified according to the length of the sound. Those marked with a colon are the long vowels, and those without are the short vowels. The long vowels are [], and all the rest are short vowels. The long vowels are all tense vowels and the short vowels are lax vowels.
Vowels are defined in terms of the position of the tongue and shape of the lips.
4.3 The vowel chart (refer to Poole, 2000: 61)
              front

                          central        back

                    •i:                      u:•
                e•      •i                    •o
                e•            •
                •                   •••
               •                          •
                •  •(
•  •
5.  Phonemic Notation & Phonetic Notation

5.1 IPA

It is a method of writing down speech sounds in a systematic and consistent way. The poor correlation between sound and spelling in English results in large part from the fact that the spelling has not kept pace with changes in the sounds. So phonetic transcription can help bring the two into conformity. Several such systems are in use and, in this book, we will introduce and use the notation system of the international phonetic alphabet (IPA).

5.2 Narrow and broad transcriptions

Narrow transcription is meant to symbolize all the possible speech sounds, including the minute shades. It is written in square.

Broad transcription is intended to indicate only those sounds which are capable of distinguishing one word from another in a given language. It is written within slanting brackets. Phonemic notation is sometimes referred to as broad transcription and phonetic notation as narrow notation (transcription). 

[t] is used to represent a sound articulated at the alveolar ridge; it is also used whether the sound is aspirated as in the word top or not aspirated as in the word “stop”. So [t] can be represented by [t] and the aspirated [t] can be represented by [t​h] by adding the character with a diacritic. (see next chapter about allophone. We can say [t] and [t​h] are the two allophones of the phoneme [t] .

6. Write out the phonetic alphabet based on the given phonetic features (10%)  

1). [voiced alveolar fricative]

2). [voiceless labio-dental fricative]

3). [high front long vowel] 

4). [bilabial nasal]

5). [voiced dental fricative]

6). [alveolar  lateral]

7). [low front vowel]

8). [bilabial approximant]

9). [voiceless alveolar plosive]

10). [glottal fricative]

    1) /z/ 2) /f/  3) /i:/ 4) /m/ 5) /
    6) /l/  7) / ǽ /  8) /w/  9) t/ 10) /h/

11). [high front tense unrounded vowel] 

12). [voiced dental fricative]

13). [alveolar clear lateral]

14). [central lax unrounded vowel]

15). [high front lax unrounded vowel]

16). [velar nasal]

17). [voiceless dental fricative]

18). [alveolar  lateral]

19). [central lax unrounded vowel]

20). [voiced bilabial approximant] w

21) [voiced alveolar plosive]
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