Voice Production

Speech is a uniquely human process. Although some animals communicate with each other and with humans, they do not use speech. Chimpanzees, for example, have been taught to ask for food and to describe things they see, but they do so with sign language or by pushing buttons.

Human speech can be produced only by human physiology. All sound is produced by vibration, but the intricate pattern of individual sounds you use to form words requires a complex process. This process can be discussed in four stages—respiration, phonation, resonance, and articulation.

Respiration

Much of the process of speech is performed by our breathing mechanism: the lungs. diaphragm, and trachea (the air passage in your throat often called the windpipe). (See Figure 1.)

Just before you speak, you inhale. The diaphragm, a muscular partition between your chest and abdomen, is pushed downward; your rib cage expands, and your lungs fill with air. 
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Figure 2. Schematic overhead view of the vocal folds.



As you begin to speak, you exhale. The diaphragm is pushed upward and your rib cage contracts, forcing a stream of air upwards through your trachea. How forcefully you exhale and how much air you force upwards affects the volume of your voice.

Phonation

As the stream of air is pushed upwards through your trachea, it passes through the larynx, sometimes called the “voice box” or “Adam’s Apple.” Inside the larynx are two bands of tissue called the vocal folds. When you are eating, these folds tighten and meet, closing off the trachea so that food and liquid will go into your esophagus and digestive tract instead of into your lungs. During normal breathing, the folds loosen and pull back against the sides of your larynx to allow the air to pass through freely. (See Figure 2.)

The vocal folds open and close when you speak. If the cords are closed when you exhale and force the stream of air past them, they vibrate and cause the stream of air to vibrate. The effect is similar to the one you produce by compressing your lips together, then blowing through them to produce a sound.

The pitch of your voice is affected by the length and tautness of the vocal folds. People with shorter vocal folds have comparatively higher-pitched voices. Longer vocal folds produce a deeper voice.

The tension of your vocal folds also affects pitch. Usually, you vary the tension of your vocal folds as you speak in order to vary your pitch. The tighter the vocal folds, the higher your pitch.

Resonance

As the air is forced upward through your throat and mouth, the sound is altered. Resonators, air spaces in your neck and throat, modify and amplify the sound. These resonators (see Fig. 1) include the larynx, the pharynx (the part of your throat that leads from your mouth into the trachea and the esophagus), the nasal cavity, your sinuses and your mouth. The size and shape of these resonators affect the way our voice sounds, and account for some differences in pitch and other characteristics among individuals. Similarly, if you have a cold and your sinuses are full, their resonating cavity is smaller and your voice sounds different, less resonant.

Articulation

The sound is also modified by your mouth, teeth, tongue, and the palate (which is at the back of your mouth), and by the vocal folds. You form individual sounds and words by carefully controlling these articulators.
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Figure 1. The breathing mechanism.



For example, pronounce the word “stop” while gently holding your throat with your hand. The [s] sound is created when you force air between your tongue and your teeth, with the vocal cords open. The [t] sound is created when you press your tongue against your upper teeth and gum ridge as 


you exhale, then release it suddenly. For the vowel sound, your mouth is somewhat open, the back of your tongue is slightly raised, and the rest of your tongue is relaxed. You create the [P] sound by pressing your lips together, then forcing them apart with the air stream to make a slightly explosive sound.

You might notice that your throat vibrates only during the vowel sound. For the other sounds in this word, your vocal cords are open and do not constrict the airflow. The vibration of your vocal cords alters the sound. For example, you make the sound [d] the same way you say [t], but the vocal cords are vibrating.

Whenever you speak, the words are created by an intricate series and combination of movements of all the parts of your voice mechanism. The size and shape of all these parts, and your individual way of using them, account for much of the characteristic way you speak—and why you sound different from other people.
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