Speech sounds production
	Most of the speech sounds are the result of movements of the tongue and the lips. Producing any sound requires energy and the basic source of this energy is the respiratory system pushing air out of the lungs. The air stream goes from the lungs up to the windpipe (trachea) and into the larynx, at this point the air passes through two small muscular folds known as the vocal folds. The larynx, together with the vocal folds, constitutes the phonatory system.
	After passing through the larynx, the air goes through the vocal tract also known as the articulatory system, which ends at the mouth and nostrils and the air escapes into the atmosphere. The parts of the vocal tract that can be used to form sounds, such as the tongue and the lips are called articulators. 
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Fig1. Speech mechanism
1. The phonatory system 
	The main function of the larynx, along with the vocal folds, is to provide voice out of the air released from the lungs. The air passes from the bronchial tubes into the trachea, which consists of rings of cartilages, to reach the larynx which is a box-like organ that is also made of cartilages (See Figure2).     
          [image: Larynx.png]
Fig 2. Side view of the larynx (Roach 2009, P 22) 	

Inside the larynx there are the vocal folds which are two flaps of muscles attached to the cartilages. A larynx top view (See Fig 3.) shows that the vocal folds at the front are attached to the thyroid cartilage and at the back they are attached to a pair of small cartilages known as the arytenoids which can move forward and backward, and from side to side allowing the vocal folds to move also. The opening between the vocal folds   
		[image: Larynx from the above.png] 
Fig. 3 Top view of the larynx (Roach 2009, P 23)
is known as the glottis. There are four positions of the glottis which determine to some extent the nature of the sound. 
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Fig4.
STATES OF THE GLOTTIS
GLOTTAL STOP:The entire glottis is closed (no air can pass through)
2. VOICELESS SOUNDS: The glottis is open (the vocal folds are apart to
a certain degree). The amount of airflow is greater for voiceless sounds
than for voiced sounds.
3. VOICED SOUNDS: The vocal folds vibrate and the cartilaginous glottis
(space between the arytenoid cartilages) is closed.
4. Intermediate positions of the glottis:
a. MURMUR or BREATHY VOICE [Ó ] The vocal folds vibrate
but there is also a breathy quality present -- the vocal folds are slightly apart
2. The articulatory system (Vocal tract) Figure (Fig5 below shows the articulators. [image: Articulators1.png]Fig 5 The Articulators
	The lips and the teeth are familiar-enough structures. Just behind the upper teeth is a small bumpy surface which is called the alveolar ridge which is followed by a larger bony structure which is the hard palate. At the back of the mouth with the fingertip or the tongue curled up, you can feel the soft palate or velum which is a muscular flap that opens and closes the passage that links the pharynx to the nasal cavity. At the lower end of the soft palate is a small organ hanging down that is known as the uvula. The part of the vocal tract between the uvula and the larynx is the pharynx. In the lower part of the vocal tract lies the tongue which is divided into the tip, the blade, the front, the centre then the back and finally the root as shown in the right side of fig 1 above. 
	The consonants produced by different articulators are labeled according to the organ which moved to produce them. The consonants produced with the lips’ movements are called bilabials, and those produced with the tongue coming against the teeth, the alveolar ridge, the hard palate and the soft palate the consonants are called dental, alveolar, palatal and velar sounds respectively. The sound produced by keeping the vocal folds spread somewhat or pressing the folds together is called the glottal.
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Table 1.Articulators Definition
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(10) Definitions of articulators

(6) Articulator definitions

ARTICULATOR

DEFINITION

oral cavity

upper lip

lower lip

upper teeth

alveolar ridge

tongue tip

tongue blade

the top, curved-horizontal airspace of the vocal
tract.

as an active articulator, moves independently to
approach the lower lip; as a passive articulator, is
approached by the lower lip (or tongue tip).

as an active articulator, moves independently, and
is also moved by the jaw, to approach the upper
lip or the upper teeth; as a passive articulator, is
approached by the upper lip.

passive only; can be approached by the lower lip
or by the tongue blade/tip.

passive only; can be approached by the tongue
tip or blade. A short flat stretch just above and
behind the upper teeth. At the back edge of the.
ridge, the palate turns more sharply upward
(creating a corner). (Not everyone has a ridge; the
author’s is more prominent off the midline, so it
is not obvious in figures 11.4a, 11.4b. If you have
no ridge per se, then the term can be taken to
refer to the first half-cm or so behind the upper
teeth)

an active articulator, moved by the tongue blade,
of which it is the very end, or frontmost part
(also called apex).

an active articulator, moves independently of the
rest of the tongue, or is moved by the rest of the
tongue. About the first 3 cm of the tongue, behind

ARTICULATOR

DEFINITION

tongue body

tongue root
cpiglottis

pharynx

hard palate
soft palate

uvula

larynx

which there is a point where the tongue can bend
and flex. The tongue tip is the very end of the bladle.
the main part of the tongue; can be divided into a
front part and a back part, hoth of which can be
active articulators.

active; the bottom part of the tongue, which forms
the front wall of the pharynx

active; the leaf-like appendage to the tongue in
the pharynx.

the back, vertical airspace of the vocal tract
between the uvula and the larynx; usually thought
of as the passive articulator approached by the
body or root of the tongue, but its walls can also
function actively, squeezing the pharynx space.
the hard, bony, surface of the roof of the mouth.
the soft, non-bony part of the roof of the mouth
behind the hard palate, also called the velum,
which as an active articulator moves up and
down at the top of the pharynx to either block off
or open up the air passage fo the nose, and as a
passive articulator is approached by the tongue
body.

the hanging back tip of the soft palate; as an
active articulator it can vibrate in the upper
pharynx; as a passive articulator it is approached
by the tongue body.

the cartilage box at the bottom of the pharynx
(and at the top of the trachea) housing the vocal
cords; the box can move up and down.
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