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1. [bookmark: _Toc112084129]Phoneme, phone and allophone
(Gut U.) P. 57 Speech sounds are articulated in different ways depending on their neighbouring sounds (this is called the phonetic context) and the general speed of articulation. In English, for example, the voiceless bilabial plosive /p/ in the word pin is aspirated. This means that between the opening of the closure formed with the lips and the beginning of vocal fold vibration for the vowel /i/ there is a short time interval in which the airstream passes out of the mouth with an audible hiss. In the word spin, however, due to the influence of the preceding /s/, the /p/ is not aspirated. Moreover, for the articulation of /p/ at the end of a word (for example in stamp) or before another plosive (as in captain), the pulmonic airstream ends before the lips are opened the /p/ is unreleased. Similarly, other speech sounds in English can have very different types of articulation depending on the phonetic context. The /d/ in dish, for example, is produced with the tip of the tongue touching the alveolar ridge.
When a /d/ appears before an interdental sound as in the word width, however, it has a place of articulation that is dental, which means that the tip of the tongue touches the back of the teeth. Speakers of English are normally not aware of the fact that speech sounds can be articulated in very different ways. They do not pay attention to these articulatory differences because they are not functionally relevant in English. Despite producing and hearing many different kinds of voiceless bilabial plosives including unaspirated [p], aspirated [p ͪ] and unreleased [p ҄], speakers have only one 'mental image' of /p/. This mental representation of a specific speech sound is called phoneme. The actual speech sounds speakers produce and listeners hear are called phones. The phoneme /p/ in English thus includes the phones [p], aspirated [p ͪ] and unreleased [p ҄]. The phoneme /d/ includes the alveolar and the dental voiced plosive. (Remember that the slashes / / are used to indicate the mental representation of a speech sound and the square brackets [ ] are used when we refer to an actual pronunciation). Some phoneticians, in contrast to phonologists, doubt whether speakers really use mental representations of sounds in speech production and speech perception. 
Not every phone has the function of a phoneme in every language. Phones only have the role of phonemes in a language when they have a contrastive function, which means that they cause changes in meaning. A phoneme is thus defined as the smallest meaning-distinguishing unit in a language. Whether a phone has phonemic status in a language or not can be shown with the minimal pair test. If you take the voiceless interdental fricative in the English word think and replace it by the voiceless alveolar fricative /s/, you have changed the meaning of the word to sink. Think and sink thus form a minimal pair in English.
The phones that are realisations of the same phoneme are called allophones. Thus, [p], [p ͪ] and [p ҄] are allophones of the phoneme /p/, and alveolar [d] and dental [d̪] are allophones of the phoneme /d/ in English.
Phonemes (Cruttenden) P. 43-44.

2. [bookmark: _Toc112084130]Minimal pairs and commutation test
It is possible to establish the phonemes of a language by means of a process of commutation (= substituting) or the discovery of MINIMAL PAIRS, i.e. pairs of words which are different in respect of only one sound segment. The series of words pin, bin, tin, din, kin, chin, gin, fin, thin, sin, shin, win supplies us with twelve words which are distinguished simply by a change in the first (consonantal) element of the sound sequence. These elements, or phonemes, are said to be in CONTRAST or OPPOSITION; we may symbolise them as /p, b, t, d, k, tʃ, dʒ, f, θ, s, ʃ, w/.
But other sound sequences will show other consonantal oppositions, e.g. (1) tarne, dame, game, lame, maim, name, adding /g,l,m,n/ to our inventory;
(2) pot, tot, cot, lot, yacht, hot, rot, adding /j,h,l/ (the sound of the letter <y> is phonemically transcribed /j/;
(3) pie, tie, buy, thigh, thy, vie, adding / ð v/ (here the spelling <th> is transcribed / ð /;
(4) two, da, who, woo, zoo, adding / z /.
Such comparative procedures reveal twenty-two consonantal phonemes capable of contrastive function initially in a word. It is not sufficient, however, to consider merely one position in the word.
Possibilities of phonemic opposition have to be investigated in medial and final positions as well as in initial position. If this is done in English, we discover in medial positions another consonantal phoneme, / ʒ /, cf. the word oppositions letter, leather, leisure or seater, seeker, Caesar, seizure. This phoneme / ʒ / is rare in initial and final positions (e.g. in genre and rouge). Moreover, in final positions, we do not find /h/ or /r/ in most British speech (the letter <r> being silent in words like car, serve, hear) and it is also questionable whether we should consider /w,j/ as separate, final, contrastive units. We do, however, find one more phoneme that is common in medial and final positions but unknown initially, viz. / ŋ / cf. simmer, sinner, singer or some, son, sung.
Such an analysis of the consonantal phonemes of English gives us a total of twenty-four phonemes, of which four / h,r, ŋ, ʒ/ are of restricted occurrence-or six, if /w,j/ are not admitted finally. Similar procedures can be used to establish the vowel phonemes of English.

[bookmark: _Toc112084131]3. Distinctive features of phonemes
Up to now we have obtained an inventory of phonemes for English which is no more than a set of relationships or oppositions. The essence of the phoneme /p/, for instance, is that it is not /t/ or /k/ or /s/, etc. This is a negative definition, which it is desirable to amplify by means of positive information of a phonetic type. Thus, we may say that /p/ is, from a phonetic point of view, characteristically voiceless (compared with voiced /b/); labial (compared with the places of articulation of such sounds as /t/ or /k/); plosive (compared with /f/). The /p/ phoneme may, therefore, be defined positively by stating the combination of DISTINCTIVE FEATURES which identify it within the English phonemic system: voiceless, labial, plosive.
As originally conceived, the distinctive features of a language were stated in articulatory terms using as a basis the phonetic classification of consonants. So the distinctive features of English /p/ were voiceless, labial and plosive. Here there are three dimensions of variation: voicing, place and manner. But it was conceded that the distinctive features of a language might involve more or less than three dimensions. For example, in some languages (e.g. in Tamil, a language of South India) voicing is not a distinctive feature (so changing from [p] to [b] does not bring about a change of meaning) and so only place and manner are distinctive. In other languages we may need to state four dimensions of variation. In Hindi not only is voicing (and place and manner) distinctive but aspiration is also separately distinctive from voice. Such articulatory distinctive features sometimes involve two terms (voiceless vs voiced, aspirated vs unaspirated), sometimes three (e.g. labial /p,b/  vs alveolar /t,d / vs velar /k,g/ in English) and sometimes more.
Later developments in the theory of distinctive features have involved explaining all the contrasts of a language in terms of BINARY distinctive features and suggesting that there is a set of binary features (involving around 12 or 13 distinctions) which will account for all languages. An apparent three-term distinction like labial vs alveolar vs velar is turned into two features with plus or minus values; using 'coronal' to mean 'made with the blade of the tongue raised above the neutral position' and 'anterior' to mean 'made in front of the hard plate', the English plosives /p,b,t,d,k,g/ are then defined as follows:
Table 8. Distinctive features of English plosives
	
	p,b


	t,d

	k,g

	coronal
	-
	+
	-

	anterior
	-
	-
	+



In the most well-known set of binary distinctive features,' many features are still articulatory although some are auditory or acoustic (e.g. 'strident').
We use distinctive feature analysis (of the more traditional kind which allows non-binary dimensions) where such analysis is not in doubt and where it is obviously explanatory. This means that we frequently refer to feature analysis when describing the consonants of English, but use it very little when describing the vowels, since almost all distinctive feature analysis in this area is disputed and not always helpful.
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No two realisations of a phoneme are the same. This is true even when the same word is repeated; thus, when the word cat is said twice, there are likely to be slight phonetic variations in the two realisations of the phoneme sequence /k+a+t/.
Nevertheless, the phonetic similarities between the utterances will probably be more striking than the differences. But variants of the same phoneme will frequently show consistent phonetic differences; such consistent variants are referred to as ALLOPHONES. The sound /t/ can be different in the initial and final position in the word tot. Or again, the [k] sounds which occur initially in the words key and car are phonetically clearly different: the first can be felt to be a forward articulation, near the hard palate, whereas the second is made further back on the soft palate. This difference of articulation is brought about by the nature of the following vowel, [i:] having a more advanced articulation than [a:]; the allophonic variation is in this case conditioned by the context.
In some varieties of English the two [l] sounds of lull [lʌł] show a variation of a different kind. The first [l], the so-called 'clear' [l] with a front vowel resonance, has a quality very different from that of the final 'dark' [ ł] with a back vowel resonance. Here the difference of quality is related to the position of the phoneme in the word or syllable and depends on whether a vowel or a consonant or a pause follows. It is possible, therefore, to predict in a given language which allophones of a phoneme will occur in any particular context or situation: they are said to be in conditioned variation or COMPLEMENTARY DISTRIBUTION. Statements of complementary distribution can refer to preceding or following sounds (e.g. fronted [ k ˖] before front vowels like /i/ in key but retracted [k] before back vowels like /a:/ in car); to positions in syllables (plosives are strongly aspirated when initial in accented syllables); or to positions in any grammatical unit, e.g. words (vowels may optionally be preceded by a glottal stop when word-initial) or morphemes (Cockney has a different allophone of / ɔː/ in morpheme-medial and morpheme-final positions (cf. board [bɔud] vs bored [bɔwəd]).
Complementary distribution does not take into account those variant realisations of the same phoneme in the same situation which may constitute the difference between two utterances of the same word. When the same speaker produces noticeably different pronunciations of the word cat (e.g. by exploding or not exploding the final /t/), the different realisations of the phonemes are said to be in FREE VARIATION. Again, the word very may be pronounced [veɹi] (where the middle consonant is an approximant) or [veri] (where the middle consonant is a tap). The approximant and the tap are here in free variation. Variants in free variation are also allophones (since, like those in complementary distribution, they are not involved in changes of meaning). It is usually the case that there is some phonetic similarity between the allophones of a phoneme: for example, both the [l] sounds discussed above, as well as the voiceless fricative variety which follows /p/ or /k/ in words such as please and clean, are lateral articulations. It sometimes happens that two sounds occur in complementary distribution, but are not treated as allophones of the same phoneme because of their total phonetic dissimilarity. This is the case of [h] and [ŋ] in English; they are never significantly opposed, since [h] occurs typically in initial positions in the syllable or word and [ ŋ] in final positions. A purely logical arrangement might include these two sounds within the same phoneme, so that hung might be transcribed phonemically as either /hʌh/ or / ŋ ʌ ŋ/; but such a solution would ignore the total lack of phonetic similarity and also the feeling of native speakers. Ordinary native speakers are, in fact, often unaware of the allophonic variations of their phonemes and will, for instance, say that the various allophones of /l/ which we have discussed are the 'same' sound; [h] and [ŋ], however, they will always consider to be 'different' sounds. When they make a statement of this kind, they are usually referring to the function of the sounds in the language system and can thereby offer helpful, intuitive, information regarding the phonemic organisation of their language. In the case of a language such as English, prejudices induced by the existence of written forms have naturally to be taken into account in evaluating the native speaker's reaction. 
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