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Vowel Description 
 
Essential reading: Ashby & Maidment, Chapter 5 
 
4.1 Aim: To introduce the basics of vowel description and the main characteristics of 
the vowels of RP English. 
 
4.2 Definition of vowel: Vowels are produced without any major obstruction of the 
airflow; the intra-oral pressure stays low, and vowels are therefore sonorant sounds. 
Vowels are normally voiced. Vowels are articulated by raising some part of the 
tonguetonguetonguetongue    bodybodybodybody (that is the front or the back of the tongue notnotnotnot the tip or blade) towards 
the roof of the oral cavity (see Figure 1). 
 
4.3 FrontFrontFrontFront vowels are produced by raising the front of the tongue towards the hard 
palate. BackBackBackBack vowels are produced by raising the back of the tongue towards the soft 
palate. CentralCentralCentralCentral vowels are produced by raising the centre part of the tongue towards 
the junction of the hard and soft palates. 
 
4.4 The heightheightheightheight of a vowel refers to the degree of raising of the relevant part of the 
tongue. If the tongue is raised so as to be close to the roof of the oral cavity then a 
closeclosecloseclose or highhighhighhigh vowel is produced. If the tongue is only slightly raised, so that there is a 
wide gap between its highest point and the roof of the oral cavity, then an openopenopenopen or 
lowlowlowlow vowel results. Vowels produced with tongue positions between high and low are 
sometimes called midmidmidmid. Vowels between close and mid are called halfhalfhalfhalf----closeclosecloseclose (or high 
mid, or close mid – the terms are interchangeable); vowels between open and mid 
are halfhalfhalfhalf----openopenopenopen (or low mid, or open mid). 
 
4.5 Vowel quality is also affected the position of the lips. The lips may be roundedroundedroundedrounded, 
neutralneutralneutralneutral, or spreadspreadspreadspread. For most purposes a two-way classification of rounded and  
unrounded is adequate. With practice, one can learn to round or unround the lips 
independently of the tongue position. Adding lip rounding to a close front vowel [i], 
we obtain a vowel which is symbolised [y] and is like that heard in French lune [lyn] 
"moon" or rue [ry] "street". Adding rounding to a quality [e], we obtain [ø], a vowel 
heard in French deux [dø] "two". If conversely we take away rounding from [u], 
leaving the tongue position unchanged, we obtain [ɯ], an unrounded vowel like that 
which many Japanese have in a word such as Fuji. 
 
4.6 Examples: Table 1 uses keywords from RP English to exemplify the three main 
aspects of vowel quality: location, height and lip posture. The shaded cells in the 
table indicate lip-rounding. 
 
4.7 Monophthong vs diphthong: In certain languages (English is one) the quality of a 
vowel can change within a single syllable. Such vowel-glides are known as 
ddddiphthongsiphthongsiphthongsiphthongs. Vowels whose quality remains relatively constant are known as 
monophthongsmonophthongsmonophthongsmonophthongs. The diphthongs of RP English are shown in Table 2, where they are 
classified as closingclosingclosingclosing, meaning that the final target quality is closer than that at the 
start, and centcentcentcentringringringring, meaning that the glide is towards a [ə] quality. (Don't be misled 
by the spelling of vowels in English. For example, the vowel in bead in English is a 
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monophthong, even though we use two vowel letters in the spelling. On the other 
hand, the vowel in the first syllable of holy is a diphthong in many accents, but it is 
spelled with just one alphabetic symbol). 
 
4.8 The vowel quadrilateral: It was formerly thought that the location of the highest 
point of the tongue within the oral cavity directly determines vowel quality (though we 
now understand that view is a considerable oversimplification) Seen from the side, 
the area in the oral cavity within which the highest point of the tongue moves about 
to produce different vowels is roughly elliptical in shape; for convenience in drawing , 
this shape is regularised as the vowel quadrilateralvowel quadrilateralvowel quadrilateralvowel quadrilateral    of standard proportions (Figure 
2). The quality of a particular vowel can be indicated by plotting its location 
somewhere on the diagram, meaning that the vowel sounds as if it is produced with 
the highest part of the tongue in the location shown. Strictly, then, the vowel 
quadrilateral represents an auditoryauditoryauditoryauditory space, rather than an accurate articulatory one. 
Lip-rounding is not indicated on the diagram in any standard way. 
 
4.9 Cardinal Vowels: The phonetic symbols arranged around the quadrilateral in 
Figure 2 do not represent the vowel sounds of any particular language, but instead a 
range of language-independent qualities which can be used as reference points (the 
cardinalcardinalcardinalcardinal vowels. The cardinal vowels are auditorily agreed qualities and must be 
learnt from a teacher or from a recording. 
 
There are in fact two sets of cardinal vowels the primaryprimaryprimaryprimary set [i e ɛ a ɑ ɔ o u], 
numbered 1 - 8, (in which 1 - 5 are unrounded and 6 - 8 rounded) and the secondary secondary secondary secondary 
setsetsetset [y ø œ ɶ ɒ ʌ ɤ ɯ], numbered 9 – 16 (Figure 3). The secondary cardinal vowels 
are related to the primary ones by reversing the lip-posture, so for example vowel 1 
is close, front, unrounded and vowel 9 is close, front, rounded and vowel 8 is close, 
back rounded, so vowel 16 is close, back, unrounded 
 
However, vowels 1 and 5 can be given an articulatory specification. No 1 is 
produced with the frontest, closest position of the tongue which does not produce 
audible friction and No 5 is produced with the backest, openest possible tongue 
position, again without audible friction. Notice that between close and open there are 
two mid heights. So [e] and [ɛ] represent unrounded mid front vowels differing 
somewhat in height, while [o] and [ɔ] are both rounded back vowels, with [ɔ] 
somewhat more open. 
 
4.10 The vowels of the IPA (Figure 4). The vowel quadrilateral shown on the IPA 
chart incorporates all the cardinal vowels, together with a number of additional 
symbols to represent other commonly encountered vowel sounds, such as [æ] and 
[ə]. 
 
4.10 Vowel diacritics: Vowel quality can be symbolised by using diacritics attached 
to an appropriate (cardinal) vowel symbol. In the DIACRITICS part of the IPA chart (see 
Figure 5), the diacritics are shown attached to cardinal vowel No 2. 
Obviously the diacritics can be used in combination, so the English KIT vowel, [ɪ] 

could be symbolised [ë]̝ and the English vowel [ʊ] in a word like put could be 

symbolised [ö]̝ if we wanted to start with a cardinal vowel symbol as basis. 
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4.11 Vowel quantity: Some languages make distinctive use of vowel length. A long 
vowel in such languages can be symbolised with a following length mark, thus [ɑ] is 
a short unrounded back open vowel and [ɑː] is its long counterpart. Maori (New 
Zealand) is one example of a language which has long and short versions of all its 
five vowel qualities. Most accents of English have vowel length distinctions, but 
usually the long and short members of a pair are also distinguished by clear quality 
differences as well. 
 

 

 Front Central Back 
 
Close (High) 

 
FLEECE 

 
 

 
GOOSE 

 
Half-close (High-
mid) 

 
KIT 

 
 

 
FOOT 

 
Mid 

 
DRESS 

 
NURSE/commA 

 
THOUGHT 

 
Half-open (Low-
mid) 

 
TRAP 

 
 

 
LOT 

 
Open (low) 

 
 

 
STRUT 

 
START 

 
Table 1. Approximate qualities of some RP vowels. (Shaded cells indicate lip-

rounding). Compare the qualities plotted in Figure 6. 
 

 
 
 
Closing 
diphthongs 

Front starting 
point 

Central starting 
point 

Back starting 
point 

 
 
FACE 
                                         GOAT 

                                                                          CHOICE 
PRICE                     MOUTH 

 
 
 
 
Centring 
diphthongs 

Front starting 
point 

 
 

Back starting 
point 

 
 
 NEAR 
 
SQUARE 

 
 

 
 
CURE 

 
Table 2. Classification of RP diphthongs. Compare the qualities plotted in Figure 6. 
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4.12 Ear training exercises 
Q1 You will hear items of the form CVCV. Indicate whether the firstfirstfirstfirst vowel is 

rounded or unrounded. 
1 rounded  unrounded 
2 rounded  unrounded 
3 rounded  unrounded 
4 rounded  unrounded 
5 rounded  unrounded 

 
Q2 You will hear items which contain two vowels. Indicate whether the secondsecondsecondsecond 

vowel is front or not. If it is not front, it will be either central or back. 
1 front   not front 
2 front   not front 
3 front   not front 
4 front   not front 
5 front   not front 

 
Q3 You will hear items which contain one vowel. Indicate whether the vowel is a 

monophthong or a diphthong. 
1 monophthong  diphthong 
2 monophthong  diphthong 
3 monophthong  diphthong 
4 monophthong  diphthong 
5 monophthong  diphthong 

 
 
Q4 You will hear items which contain two vowels. Indicate whether the firstfirstfirstfirst vowel 

is high (=close mid or close) or low (=open mid or open). 
1 high   low 
2 high   low 
3 high   low 
4 high   low 
5 high   low 
 
 
 

___________________________________________________________________________ 
 
4.13 Find the odd one out in each of the following sets of vowels, and say why: 

(i) [ɑ i o ɒ ɯ] 
(ii) [u ø ɒ e y] 
(iii) [i y u o ɨ] 
(iv) [ɛ a ɑ ɔ e] 
(v) [y ɛ æ o œ] 
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4.14 Kirghiz vowel harmony. Kirghiz is a Turkic language spoken in parts of 
Afghanistan and China and in Khirgizia in Central Asia. Look at the list of words 
below. Each is given in its stem form and also in a form carrying a suffix meaning 
with or by. 

Data from Comrie, B. (1981).The languages of the Soviet Union. Cambridge: Cambridge 
University Press. pp 59-61. 

 
Stem form  Suffixed form   
[ɑlmɑ]  [ɑlmɑdɑn]  apple 
[et]   [etten]  meat  

  [tuz]   [tuzdon]  salt  
    [tokoj]  [tokojdon]  forest 
    [iʃ]   [iʃten]   work 
    [køl]   [køldøn]  lake 
    [ʒɯl]   [ʒɯldɑn]  year  
    [yj]   [yjdøn]  house 

 
(a) What determines whether the first consonant of the suffix is [t] or [d]?What determines whether the first consonant of the suffix is [t] or [d]?What determines whether the first consonant of the suffix is [t] or [d]?What determines whether the first consonant of the suffix is [t] or [d]? 
(b) Complete the followiComplete the followiComplete the followiComplete the following table using symbols from the Kirghiz words above.ng table using symbols from the Kirghiz words above.ng table using symbols from the Kirghiz words above.ng table using symbols from the Kirghiz words above. 
 

 Unrounded Vowels Rounded  Vowels 
 
 

 
 Front 

 
  Back 

 
 Front 

 
 Back 

 
  High 

 
 

 
 

 
 

 
 

 
 Non-high 

 
 

 
 

 
 

 
 

 
(c) From the evidence above, which of the following statements are true?From the evidence above, which of the following statements are true?From the evidence above, which of the following statements are true?From the evidence above, which of the following statements are true? 

All the vowels in a Kirghiz word agree in rounding. 
All the vowels in a Kirghiz word agree in frontness or backness. 
All the vowels in a Kirghiz word agree in being high or non-high. 

 
(d) Kirghiz forms ordinal numbers (meaning first, second, third etc) by adding to 

the basic number words a suffix of the form [VntʃV], where both V's stand for 
high vowels. Here are some Kirghiz numbers. WhaWhaWhaWhat are the corresponding t are the corresponding t are the corresponding t are the corresponding 
ordinal numbersordinal numbersordinal numbersordinal numbers???? (If the number ends in a vowel, the first V of the suffix is left 
out) 

 
one [bir]   three [ytʃ] 
four [tørt]   five [beʃ] 
six [ɑltɯ]   nine [toɡuz] 
ten [on]   twenty [ʒɯjɯrmɑ] 
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Figure 1. Tongue shapes in American English front vowels (left) and back vowels 
(right). X-ray data averaged over 5 speakers. From Ladefoged, P. (2005). Vowels and 
consonants. Second edition, Oxford: Blackwell. pages 122-123. 
 
 
 
 
 
 
 
 
Figure 2. Primary cardinal vowels (left) and Figure 3, secondary cardinal vowels 
(right). From Ashby and Maidment (2005), page 78. 

 
       Figure 3. The vowel quadrilateral 
       on the IPA chart. 
 
              Figure 5. Vowel diacritics 
        
        ë centralized 

e ̞ lowered 

e ̝ raised 
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Figure 6. Approximate qualities of British English (RP) vowels and diphthongs. 
 
 
 
 
 
 
 
 
  Short monophthongs    Long monophthongs 
 
 
 
 
 
 
 
 
 
 Diphthongs which close towards /ɪ/    Diphthongs which close towards /ʊ/ 
 
 
 
 
 
 
 
 
      Centring diphthongs 
 

Figures © 2006, M.G. Ashby. 
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3 Place and manner of articulation 
Essential reading: Ashby and Maidment (2005) Chapters 3 & 4 
 
3.1 Aim: To outline the production of consonant sounds in terms of their place and 
manner of articulation. 
 
3.2 Having passed through the larynx, air enters the vocalvocalvocalvocal    tracttracttracttract, which is usually 
visualised at its central (mid-sagittal) plane, as seen in a lateral x-ray (see Figure 1). 
The lowest part is the pharynxpharynxpharynxpharynx. The vocal tract branches into the oral and nasal 
cavities. The entrance to the nasal cavity is controlled by the velumvelumvelumvelum (or soft palate) 
which can be raised, forming a velicvelicvelicvelic closure against the rear wall of the pharynx, thus 
preventing air from entering the nasal cavity, or lowered, allowing flow into the nasal 
cavity and thus out of the nostrils 
 
The upper surface of the oral cavity is formed by the hardhardhardhard palatepalatepalatepalate, and the moveable 
soft palate. Around the palate is a ridge holding the teeth; the portion of this behind the 
upper incisors is referred to as the alveolaralveolaralveolaralveolar ridgeridgeridgeridge. Various parts of the tongue (see 
Figure 2) can be made to approach or touch the upper surface of the mouth, and 
complete airtight closures are possible at a range of locations, the closure being made 
not only on the mid-line where it is usually visualised, but across the width of the cavity 
and back along the tongue rims. The space between the teeth can be altered by 
adjusting the jaw opening, while the lips can assume a range of adjustments, again 
including complete closure. 
 
3.3 The location along the vocal tract where a consonantal obstruction is formed is 
called the place of articulationplace of articulationplace of articulationplace of articulation. If a constriction is made at the lips or the glottis, there 
are two moving articulators; at other locations, there is generally a passivepassivepassivepassive articulator 
(which does not move), and an activeactiveactiveactive articulator (which moves toward the passive 
articulator). For most articulations the commonly used name is based on the passive 
articulator concerned. Places of articulation are listed in Table 1. 
 
3.4 Manner of articulationManner of articulationManner of articulationManner of articulation refers to the type of obstruction used in the production of a 
consonant – whether, for example, the airflow is blocked completely for a brief time 
(yielding the manner known as plosiveplosiveplosiveplosive) or simply obstructed so that noisy turbulent 
flow occurs (the manner known as fricativefricativefricativefricative) and so on. 
 
Manners of articulation are summarised in Table 1. The main difference among 
manners is in degree of constriction, but manner also incorporates 
 

• the nasal/oralnasal/oralnasal/oralnasal/oral distinction: the velum may be open as in [m] or [n], permitting flow 
via the nose, or closed) 

• the central/lateralcentral/lateralcentral/lateralcentral/lateral distinction: airflow is central – along the mid-line of the tract – 
in most sounds, but is diverted to the side(s), in lateral sounds such as [l].  

• the raterateraterate of an articulatory manoeuvre; for instance, if the tongue tip and blade 
make one brief flick sealing against the alveolar ridge the resulting sound is 
called a tap, symbolised [ɾ] , but the same closure made at a slower rate will be 
a plosive.
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    LABIALLABIALLABIALLABIAL    CORONALCORONALCORONALCORONAL    DORSALDORSALDORSALDORSAL            

place bilabialbilabialbilabialbilabial    labiolabiolabiolabio----
dentaldentaldentaldental    

dentaldentaldentaldental    alveolaralveolaralveolaralveolar    postpostpostpost----
alveolaralveolaralveolaralveolar    

retroflexretroflexretroflexretroflex    palatalpalatalpalatalpalatal    velarvelarvelarvelar    uvularuvularuvularuvular    pharyngealpharyngealpharyngealpharyngeal    glottalglottalglottalglottal    

English 
sounds p b m f v θ ð t d s z l n ʃ ʒ tʃ dʒ ɹ  j k ɡ ŋ   h ʔ 

other sounds 
(sample) ɸ β ɱ    ʈ ɖ ʂ ʐ c ɟ ç ʝ x ɣ q ɢ χ ʁ ħ ʕ  

passive 
articulator  upper 

teeth 
upper 
teeth 

alveolar 
ridge 

rear of 
alveolar 

ridge 

hard 
palate 

hard palate velum uvula, back 
of velum  

  

active 
articulator lips lower lip 

tongue 
tip/blade 

tongue 
tip/blade 

tongue 
tip/blade 

tongue tip 
front of 
tongue 
body 

back of 
tongue 
body 

back of 
tongue 
body 

epiglottis, 
tongue root 

vocal 
folds 

 
Table 1. Places of articulation 

 
 

 place labiallabiallabiallabial----velarvelarvelarvelar    
English 
sound w 

other sounds 
(sample) k͡p  ɡ͡b 

articulations bilabial + velar 

Table 1(a). Characteristics of English [w], 
which is a double articulation. Labial-velars 
commonly pattern like labials. 
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mannermannermannermanner    English soundsEnglish soundsEnglish soundsEnglish sounds    other sounds other sounds other sounds other sounds 
(sample)(sample)(sample)(sample)    stricturestricturestricturestricture    sonorant or obstruentsonorant or obstruentsonorant or obstruentsonorant or obstruent    

plosive p  t  k  b  d  ɡ  ( ʔ ) ʈ  ɖ  c  ɟ  q  ɢ closure (stop) obstruent 

nasal m  n  ŋ ɱ  ɳ  ɲ  ɳ oral closure (stop) + nasal airflow sonorant 

trill  ʙ  r  ʀ repeated brief closures sonorant 

tap or flap  ɾ one rapid closure sonorant 

fricative f θ s ʃ v ð z ʒ h ç  x  constriction, turbulent flow obstruent 

lateral 
fricative  ɬ  ɮ median closure + lateral narrowinɡ obstruent    

(central) 
approximant w  ɹ  j ɥ ɰ wide approximation sonorant 

lateral 
approximant l ʎ ɭ median closure + lateral wide approximation sonorant 

     

affricate tʃ  dʒ pɸ͡  b͡β k͡x closure (stop) followed by homorganic friction obstruent 

     

 
Table 2. Manners of articulation
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3.5 Obstruent and Sonorant: Articulations may be divided into two large classes. All 
obstruentobstruentobstruentobstruent articulations share the characteristic of increased air pressure inside the 
vocal tract, which is caused by a radical obstruction of the route by which the airstream 
exits. Obstruent manners are plosive, fricative (including lateral fricative),and affricate,. 
In sonorantsonorantsonorantsonorant articulations the airstream is relatively unobstructed and there is little or no 
rise in air pressure inside the vocal tract. Sonorant manners are nasal, approximant, 
lateral approximant. Vowels are also sonorant. 
 
3.6 Liquids and semivowels: [ɹ] and [l] sounds are usually distinguished from other 
approximants like [w] and [j] by the use of the term liquidliquidliquidliquid. Approximants such as [j] and 

[w] articulated with the front or back of the tongue (not the tip or root) resemble short 
versions of vowels and are sometimes called semisemisemisemi----vowelsvowelsvowelsvowels. 
 
3.7 Two sounds are said to be homorganichomorganichomorganichomorganic if they use the same articulators. So [p] and 
[b] are homorganic because they are both bilabial. Sometimes the term is applied more 
broadly, so for example [p] and [f] could be said to be (near-) homorganic because both 
are labial. 
 
    
    
ExercisesExercisesExercisesExercises    
3.8 Look at the following set of consonant symbols: 
 
  [ t w f m k l] 
 
 
Of the sounds they represent: 
 

a) which are voiceless?  ……………………………… 
 

b) which are plosives?  ……………………………… 
 

c) which are fricatives?  ……………………………… 
 

d) which are sonorants? ……………………………… 
 

e) which are alveolar?  ……………………………… 
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3.9 Circle the words: 

 
(a)  that begin with a bilabial consonant: 

   
man    fat    psalm    palm    boat    coat 
 

(b)  that begin with a velar consonant:   
 
cod    quick   road    know    heart    goat  

 
(c) that begin with a labiodental consonant:   

 
fat    thick    short    cheese    van   meet 
 

(d) that begin with an alveolar consonant:  
 
zip    not   lid    sat    top    den   

 
(e) that begin with a dental consonant:  

 
that   song   face   thought  week  shape 

 
(f) that end with a fricative:   

 
 wish   rang   beige   boss  raise   force  laugh    edge    breathe  

 
 

(g) that end with a nasal:    
 
line    wing    lamb    may     
 

(h) that end with a plosive:    
 
bell   tip    lot    dumb    rub    wide    leg   rough    shock 

 
(i) that begin with an approximant:   

 
win   you   rose   one   use   law 

 
(j) in which the consonant in the middle is voiced: 

 
looking   weather   busy   robin   fishing   comic    leisure 
 

 
3.10 Transcribe the following words: 
 
 (1) plank (2) beep (3) easy (4) paper (5) votes  (6) muddy 
 
Now perform the following operations and retranscribe the words: 
 
(a) delete all voiceless plosive sounds 
(b) change all bilabials into alveolars of the same manner and voicing 
(c) change all plosives into the nearest fricative 
(d) change all voiced fricatives into voiced affricates 
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Figure 1 A mid-sagittal section of the vocal tract 

 

Figure 2.  Areas of the tongue 
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Figure 3. Vocal tract outlines (after Ladefoged, A course in phonetics) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

alveolar 

dental 

alveolar 
fricative 

velar 

labiodental 

postalveolar 
fricative 

bilabial 
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Figure 4. Speech waveforms illustrating plosive, fricative and nasal manners. The 
lower panels show a magnified portion from the middle of each sequence. 

 
 
 
 
3.10 Ear Training Practice: 
 

[ɑtɑ] 

[ɑsɑ] 

[ɑmɑ] 
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Q1 You will hear items of the form VCV. Indicate whether the consonant has 
audible friction or not. 

 
1 audible friction  no audible friction 
2 audible friction  no audible friction 
3 audible friction  no audible friction 
4 audible friction  no audible friction 
5 audible friction  no audible friction 

 
 
Q2 You will hear items which end with a consonant. Indicate whether the final 

consonant is velar or at some other place of articulation. 
 

1 velar  other 
2 velar  other 
3 velar  other 
4 velar  other 
5 velar  other 

 
Q3 You will hear items with varying structures. Indicate whether the items contain 

a median approximant or not. 
 

1 yes  no 
2 yes  no 
3 yes  no 
4 yes  no 
5 yes  no 
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9 The IPA. Ejectives, implosives, clicks 
Essential reading: 
Ashby and Maidment (2005) Chapters 1 and 7. 
 
9.1 The International Phonetic Alphabet aims to provide symbols for the sounds 
encountered in every language. One of the original Principles of the IPA expresses 
this aim as follows: 
 
There should be a separate sign for each distinctive sound; that is, for each sound 
which, being used instead of another, in the same language, can change the 
meaning of a word. 
 
Notice that this amounts to a statement of the phoneme principle. It means that the 
IPA should contain a suitable symbol for the principal allophone of any phoneme in 
any human language. See IPA Handbook (1999:27). 
 
9.2 The range of possible human sound types is much larger than the set of sounds 
actually found in languages. The consonant chart on the alphabet of the IPA has 
several empty boxes, corresponding to articulations which have no symbols. For 
instance, there are no symbols in the box where the manner lateral fricativelateral fricativelateral fricativelateral fricative 
intersects with the place palatalpalatalpalatalpalatal. But palatal lateral fricatives can easily be made 
(and in fact fricative allophones of palatal laterals have been reported). 
 
9.3 If a language is discovered which makes contrastive use of a sound which was 
previously no more than a possible human sound, then a new symbol will be 
required in the IPA. For instance the 1989 revision added a symbol [ʙ] for a voiced 
bilabial trill. Prior to 1977, the voiced bilabial trill was noted only as a possibility, but 
then it was reported that two languages, Kele and Titan (Papua New Guinea) have 
bilabial and tongue-tip trills in contrast. As a temporary measure, the investigators 
had used [ʙ] to represent the bilabial trill and that is the symbol that was eventually 
adopted for the IPA. 
 
9.4 The 2005 revision added a new symbol [] for the voiced labiodental flap, a 
sound now documented as occurring in more than 70 languages of north central 
Africa. (This symbol is available in the latest Unicode font, Charis SIL, with the code 
E25F). 
 
9.5 AirAirAirAir----stream mechanisms.stream mechanisms.stream mechanisms.stream mechanisms. One important way in which consonant sounds can 
differ has not yet been considered: the use of different air-stream mechanisms. All 
the sounds we have considered so far have used the pulmonic airstream 
mechanism (air from the lungs). This is the basis of all normal speech in all 
languages, and many languages (e.g. English) use no other airstream. The lungs 
supply a large volume of air under pressure, enough to power the production of long 
stretches of speech without pauses for breath. However, small volumes of air 
(enough to power the production of a single consonant segment) can be 
compressed (or, alternatively, rarefied) by muscular action in the mouth or pharynx, 
without using lung air at all. Consonants produced this way are ejectivesejectivesejectivesejectives, implosivesimplosivesimplosivesimplosives 
and clicksclicksclicksclicks. These are very much like extra manners of articulation and were at one 
time put on the IPA chart as if they were manners of articulation; but they are now 
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under "Consonants - Non Pulmonic". In the languages which use them, these non-
pulmonic sounds are interspersed into speech like any other consonants. 
 
9.6  EjectivesEjectivesEjectivesEjectives are the commonest type of non-pulmonic sound; they occur in many 
languages of America and Africa. Ejectives are symbolised by adding an apostrophe 
to the symbol for any voiceless obstruent [pʼ] [tʼ] [kʼ] [tʃʼ] [sʼ]]. In the production of 
an ejective, the glottis is closed, and the air which is compressed (and eventually 
pushed out) is that between the closed glottis and the articulation in the oral cavity. 
For this reason, the name of the airstream is egressive glottalicegressive glottalicegressive glottalicegressive glottalic. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 9.1 The sequence of events in the production of a typical ejective. 
 
9.7 The sequence of events in the production of a voicless velar ejective plosive [kʼ] 
is as follows. Refer to figure 9.1. 
 
(1) the back of the tongue rises to form a closure on the velum, just as for any velar 
stop. At about the same time, the glottis closes. The velum is also in its raised 
position, closed against the rear wall of the pharynx, so that no air can escape 
through the nose. (2) the closed glottis is raised (the whole larynx moves up) 
reducing the volume of the pharynx cavity and thus (3) increasing the pressure of 
the air in the pharynx. (4) the back of the tongue is lowered, just as for the release of 
an ordinary velar stop, thus releasing the compressed pharynx air and producing an 
audible explosion. The glottis remains closed during the release and for a short time 
afterwards. Finally (5) the glottal closure is released - for instance, the vocal folds 
may begin to vibrate for a following vowel. This description is of an ejective plosive, 
and this is the commonest type of ejective found in languages. Other types are 
possible, however, and ejective affricates and ejective fricatives are found in 
languages.  
 
Occasionally, one encounters speakers of English who sometimes use ejectives as 
stylistic variants of ordinary English plosives at the ends of words. 
 
9.8 ImplosivesImplosivesImplosivesImplosives are the next most common type of non-pulmonic sound. They occur 
in numerous languages of America, Africa and Asia. Implosives use the glottalic 
ingressiveingressiveingressiveingressive airstream; instead of moving up to compress the air in the pharynx, the 
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glottis is moved down so as to enlarge the pharynx and produce suction. The 
symbols for implosives always have a hook attached to the top right: [ɓ ɗ ɠ]. 
 
Implosives are essentially reverse ejectives, but the straightforward voiceless 
examples are very rare in languages. The implosives commonly encountered have a 
further small complication in that they are voiced. Instead of being completely closed 
as it is pulled down, the glottis is vibrating to produce voice. Obviously, to produce 
voice, air from the lungs must be flowing up through the glottis. Voiced implosives 
thus employ two air-steam mechanisms simultaneously. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 9.2 The sequence of events in the production of a typical implosive. 
 

The sequence of events in a typical voiced implosive, [ɓ] is as follows. Refer to 
figure 9.2. (1) the lips close, as for any bilabial stop. (2) as the vocal folds continue 
vibrating in a flow of lung air, the whole larynx is moved down, thus enlarging the 
pharynx and tending to reduce the pressure of air inside it. (3) the reduction in air 
pressure may not be very great, because it is offset by further air from the lungs 
flowing through the glottis to keep vocal fold vibration going. When (4) the lips are 
opened, air pressure in the mouth is still a little below atmospheric pressure, so 
airflow (briefly) is inwards. An implosive is recognised not from ingressive flow but 
from the characteristic sound which results from the complex change of shape 
during the production of the consonant. The type of vocal fold vibration is also 
affected in a characteristic way. 
 
Implosives sound like rather peculiar fully-voiced plosives. In certain languages, 
implosives contrast with voiced pulmonic plosives. In others (Swahili is an example) 
implosives occur, but as allophones of voiced plosives. Languages which have 
ejectives and implosives in contrast with each other are rare, but not unknown. 
 
9.9 ClicksClicksClicksClicks are found only in Southern Africa, in all of the Khoisan languages (this 
group includes the various Bushman languages) and also in certain neighbouring 
Southern Bantu languages (e.g. Zulu). The two groups are unrelated, and it is 
believed that the Bantu languages which have clicks must have borrowed them from 
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Khoisan. Clicks are not rare as paralinguistic signals - a kissing noise, the "tut-tut" of 
disapproval, the "clip-clop" in imitation of horses' hooves and the "gee-up" sound are 
all clicks. These are bilabial [ʘ], dental [ǀ], (post)alveolar [ǃ] and alveolar lateral [ǁ̰]. 
Clicks use the ingressive velaric airstream.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 9.3 The sequence of events in the production of a typical click. 
 

 
Refer to figure 9.3 for the estimated sequence of events in a Zulu dental click [ǀ]. (1) 
the tongue tip forms a dental closure, just as it would for a dental plosive. At the 
same time, the back of the tongue is raised to touch the velum, so that a small 
volume of air is trapped between the tongue and the upper surface of the mouth. (2) 
while the two closures are maintained, the body of the tongue moves down so as to 
enlarge the volume (and thus (3) decrease the pressure of the enclosed air). (4) the 
dental closure is released and a characteristic sound is heard as air rushes in. 
 
Because clicks use only air in the mouth, the larynx and the nasal cavities can be 
used to add various modifications. If the velum is open and the vocal folds are 
vibrating, the click is said to be voiced and nasalized (it might be more accurate to 
say that the click is accompanied by voice and nasality). These are symbolized [ŋ͡ʘ] 
[ŋ͡ǀ] [ŋ͡ǃ] [ŋ͡ǁ]. If a click is accompanied by voice, but not by nasality, the click is said 
to be voiced, and these are symbolized [ɡ͡ʘ] [ɡ ͡ǀ] and so on. Clicks such as these 
which are voiced, or voiced-and-nasalized, use the pulmonic air-stream mechanism 
as well as the velaric. 
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