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Articulatory and Acoustic Features of Sounds: An Exploration of Speech Organs 

Language is a sophisticated system that relies on the production and transmission of sounds. 

These sounds are shaped by both the articulatory mechanisms of the human body and the 

acoustics of sound transmission. Understanding how speech sounds are produced and how 

they propagate is essential for the study of linguistics, phonetics, and speech science. This 

article delves into the articulatory and acoustic features of speech sounds, along with the 

role of the speech organs in their production. 

Articulatory Features of Speech Sounds 
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Articulation refers to the process by which speech sounds are produced by the movement 

and positioning of various parts of the vocal tract. The vocal apparatus—consisting of the 

lungs, larynx, vocal cords, and other speech organs—functions together to generate a variety 

of sounds. These sounds can be classified based on how they are articulated and which parts 

of the vocal tract are involved. 

1. Articulatory Organs 

The speech organs, or articulators, include several structures within the vocal tract. These 

organs work together to modify the airflow from the lungs to create distinct sounds: 

 Lungs: The source of air pressure, which is essential for sound production. 

 Larynx: Contains the vocal cords (or vocal folds), which vibrate to produce voiced 

sounds. The larynx also regulates pitch and volume. 

 Pharynx: A passage that connects the nasal and oral cavities, helping to modify 

sound. 

 Oral Cavity: The space where many speech sounds are articulated, with the tongue, 

teeth, and lips playing crucial roles. 

 Nasal Cavity: Used in the production of nasal sounds, where air is directed through 

the nose rather than the mouth. 

 2. Manner of Articulation 

Speech sounds can be categorized based on how the airflow is manipulated within the vocal 

tract. The manner of articulation refers to the way in which the airstream is obstructed or 

modified: 

 Plosives (Stops): Involves complete obstruction of the airflow, followed by a release 

(e.g., /p/, /b/, /t/, /d/). 

 Fricatives: Air is forced through a narrow constriction, creating turbulent airflow 

(e.g., /f/, /s/, /z/). 

 Affricates: A combination of a plosive and a fricative, where airflow is first stopped 

and then released through a constriction (e.g., /ch/ as in "church"). 

 Nasals: Air is allowed to flow through the nasal cavity, with a complete closure in 

the mouth (e.g., /m/, /n/). 

 Liquids and Glides: Involves minimal obstruction, allowing smooth airflow (e.g., 

/l/, /r/, /w/). 

 3. Place of Articulation 

This refers to where in the vocal tract the constriction or closure occurs: 

 Bilabial: Both lips are involved (e.g., /p/, /b/). 
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 Alveolar: The tongue makes contact with the alveolar ridge just behind the upper 

teeth (e.g., /t/, /d/). 

 Velar: The back of the tongue makes contact with the soft part of the roof of the 

mouth (e.g., /k/, /g/). 

 Palatal: The tongue contacts the hard palate (e.g., /sh/ as in "ship"). 

 4. Voicing 

Voicing refers to whether or not the vocal cords vibrate during the production of a sound. 

Sounds are either voiced or voiceless: 

 Voiced sounds: The vocal cords vibrate (e.g., /z/, /d/, /g/). 

 Voiceless sounds: There is no vocal cord vibration (e.g., /s/, /t/, /k/). 

 Acoustic Features of Speech Sounds 

While articulation deals with how sounds are produced, acoustics concerns the physical 

properties of sound waves that travel through the air. Understanding the acoustics of speech 

involves analyzing the frequency, amplitude, and timing of sound waves. 

1. Frequency (Pitch) 

The frequency of a sound refers to the number of vibrations per second, measured in Hertz 

(Hz). Higher frequencies correspond to higher pitches, and lower frequencies to lower 

pitches. In speech, pitch is important for conveying aspects of meaning such as intonation, 

emphasis, and emotion. 

2. Amplitude (Loudness) 

Amplitude measures the intensity of a sound wave, influencing its perceived loudness. 

Greater amplitude results in louder sounds, while lower amplitude produces softer sounds. 

Loudness in speech is affected by the amount of air pressure from the lungs, vocal cord 

tension, and resonance in the vocal tract. 

3. Formants 

Formants are the resonant frequencies of the vocal tract that enhance particular aspects of 

speech sounds. They are primarily shaped by the size and shape of the oral cavity and the 

position of the tongue. For example, the first two formants (F1 and F2) are key in 

determining vowel quality. Each vowel sound has a distinct set of formants that are crucial 

for distinguishing between them. 

4. Harmonics and Timbre 
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The sound produced by the vocal cords is made up of a fundamental frequency (the lowest 

pitch) and a series of harmonics (higher frequencies). The relative strength of these 

harmonics contributes to the timbre or color of the sound, which helps distinguish different 

voices and speech sounds. 

The Interaction Between Articulation and Acoustics 

The articulatory and acoustic features of speech are inextricably linked. The shape and 

movement of the vocal tract organs determine the acoustic properties of the sound wave 

produced. For instance: 

 When a person articulates a stop consonant, such as /t/, the airflow is briefly 

obstructed, and this creates a burst of sound when released. 

 A fricative, such as /s/, involves creating a narrow constriction that produces turbulent 

airflow, which translates into high-frequency energy in the acoustic signal. 

 The tongue's position affects the formants of vowels, which in turn determines their 

acoustic characteristics. 

The interaction of these features allows speakers to produce a wide variety of sounds, each 

with unique articulatory and acoustic properties. 

Conclusion 

Speech sounds are complex phenomena influenced by both the physical processes of 

articulation and the acoustic characteristics of the resulting sound waves. By examining the 

speech organs, the manner and place of articulation, and the acoustics of speech sounds, we 

gain valuable insight into how humans communicate. Understanding these aspects is crucial 

for fields ranging from linguistics to speech therapy, and it deepens our appreciation for the 

intricacies of human speech. In summary, the production of speech is a dynamic and intricate 

process that involves both the physical manipulation of the vocal tract and the transmission 

of sound waves through the air. The interaction between articulatory features, such as the 

movements of the tongue, lips, and vocal cords, and the acoustic properties of the resulting 

sounds, such as pitch, loudness, and resonance, enables humans to produce a rich variety of 

speech sounds. This interplay not only allows for the communication of complex ideas but 

also plays a key role in the expression of emotions, emphasis, and intonation. A deeper 

understanding of the articulatory and acoustic features of speech provides critical insights 

into language processing, pronunciation, and even the development of speech technologies. 

As such, this knowledge serves as the foundation for advancing fields like linguistics, 

phonetics, and speech recognition, contributing to a more comprehensive understanding of 

how language is both produced and perceived. 
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