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Abstract:

Many Arab scholars, in present tense, have contributed to defining the
articulation system and studying it in an anatomical and functional study throughout
the different eras, and they have shown a high ability in subtraction, explanation and
analysis. The second half of the last century hasoffered very advanced equipment and
high-resolution audio labs, but without excluding the unique and sincere efforts made
by the first generation of distinguished Arabs in this field, based on insightful
intelligence and accurate observations.
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First, looking for a Practical ,anatomical studies in Physiology phonetics
field is not easy, it needs practical knowledge ,and a various data from multiple
sources in order to acquire a successful research, by using observational and
experimental data in Anatomical scientific subject.

In this case, I would like to appreciate this practical way because during a long
years, I taught the Arabic phonetics discipline by using the tradional method,
which focus on the theoric aspect ,now I am sure that the phonetics as a
scientific speciality must take into consideration the several results and benefits
which are been offer by the anatomical studies from Arabic references.

The term Phonetics is used in deferent disciplines, in fact that we remarked that
it has now developed into a greater ‘phonetic science’, so the three branches
testify the enyclopedia of this discipline.

The Articulatory phonetics is concerned with speech organs, its positions, and
movements such as the larynx, tongue, Pharynx...

The physics or acoustic phonetics 1s concerned with the sound- waves, their
transmission.

The auditory phonetics, it focus on the reception stage, by describing the
responsible organ in this processes ( the Ear)

As concerns the last branch, F.D. Saussure said that many phonologists focus
almost exclusively on the act of phonation, it means on the production of sounds
by the organs (larynx, mouth), and neglect the acoustic side. This method is not
correct (F- de Saussure,1981, P63)

It is necessary to have an idea about the deference between the two terms used
in contemporary linguistics, so The terminology of phonetics, also ,is so
pervasive that is a priority for special attention, because In recent years, there
has been much progress in the development of instrumental techniques for
observing and measuring such factors as tongue, lips, palate and vocal fold
movement; examples include the Palotograph, the electro-aerometer, which
measures the relative flow of air from mouth and nose; the Articulometer which
tracks simultaneously the movements of several articulators; and
electromyography, for the measurement of muscular movement while speaking.
( David Crystal,2008; P36)

Certainly, There is a straight line between the two disciplines as they confirm
not only the Academic linguist ,and phonetician, but phonologist as well.
Phonetics is a science which studies the characteristics of human sound-making
especially, those sounds used in speech, and provides methods for their,
description, classification and transcription .three branches of the subject are
generally recognized:-articulatory phonetics, acoustic phonetics, auditory
phonetics(Davis Crystal,P363), but the phonology discipline is a branch of
linguistics which studies the sound systems of languages. Out of the very wide
range of sounds the human vocal apparatus can produce, and which are studied
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by phonetics, only a relatively small number are used distinctively in any one
language.(David Crystal,365 )

In recent years, research in the field of phonetics has developed quickly, and
recognized success thanks to the support of the anatomy, a lot of reference,
exactly in foreign language has published, explaining the deferent organs and
their function in the articulatory system, In this context, scientific honesty
obliges us to value the efforts of ancient civilizations in this field, specially, The
history of successive civilizations and past nations is full of linguistic studies
that take the linguistic phenomenon as the field of its research and study in its
multiple aspects, phonetic, structural and semantic, and these researches have
left their clear imprints in modern linguistic studies. The Indian civilization
accorded a great attention to the linguistic phenomenon, especially in its
phonetic aspect. The Indians are considered among the first nations to precisely
describe linguistic sounds in terms of pronunciation in the history of humanity.
They have made a thorough study and precise study of the Sanskrit language.
Europe failed to achieve such an analysis of the second articulation until more
than two millennia later, and under the influence largely of the discovery of
Sanskrit(Georges Mounin,1996,P71).

In the same case, we cannot forget that The study of the Indians for their
language arrived at a high degree of organization and precision, so they
examined the functions of the organs of articulation and ensured the correct
pronunciation of the sacred book "Vida”.

Panini's grammar is the first known treatise devoted to an Indo-European
language and also the first scientific work written in an Indo-European language.
The famous American linguist Leonard Bloomfield said ‘“this grammar, which
dates from somewhere round 350 to 250 B,C ,is one of the greatest monuments
of human intelligence, it describes, with the minutest detail, every inflection
,derivation, and composition ,and every syntactic usage of its author’s speech
.no other language, to this day, has been so perfectly described ”’( Bloomfield,
1933, P11)

The Arab efforts in this domain, was concretised by ELKHALLIL(Ibn Ahmed
elFarahidi, died in 791 )was an Arab philologist; author of a grammar treatise
that makes him one of the greatest representatives of the Basra school,
characterized by the study of desert Arabic, which is purer than urban speech.
He codified the rules of Arabic, and composed the first Arabic dictionary, which
called in Arabic language (el AINwJl )Where he classified the words according

to the letters of the alphabet, arranged according to the position of the organs
which serve to articulate them, starting with the gutturals and ending with the
labials. and semi-vowels(Bertil Malmberg, 1991, P33).

In the same area, the student of El Khallil ,who is SIBAWAIH * (45w died in
180) , had also his own contributions, and Prestations in linguistics domain, he
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composed also his book(El-kitab_.isI1),he is certainly famous for his phonetic
description of Arabic , and the articulatory mechanism(Bertil Malmberg, P34)

The study most similar to EL KHALLIL, and SIBAWAIH in this field, is a
famous research of Ibn-jinni ( died in 392 ) ,known by his books
(khasa’iss_aslax)l ,and (sir sinaat el iarabol,e¥ aclis )s0, the Ibn Jinni's study
on sounds , precisely in his second paper , which considered as the greatest Arab
research on sounds, and Western scholars have taken advantage of it. In fact,
Ibn- Jinni said a thousand years ago what Phoneticians could only achieve in our
time.

Additionally, ibn-jinni presents a definition of sound, and described many
manner of the way each sound are articulated, in addition he presented the
comparison between the production of sound, and the player of lute, because
the fact of Producing speech sounds is naturally sending air from the lungs
through the windpipe, and then out through the oral cavity. Someone who plays
a lute needs to move his fingers, pressing certain strings at different points and
leaving some other string s free .Pressing the strings tight at some points and
bringing the fingers close to one another gives rise to different echoes( Ibn-
Jinni, 1985, P8 )

Although these Arab achievements in the field of phonetics which were mainly
based on the observation, but the importantly, Ib-jinni’s accounts for speech
sounds articulation are consistent with laboratory findings based on modern
technological advances. These technologies include acoustic techniques like
sound spectrograms, and articulatory techniques such as X-ray, Palatograph
,MRI(Laufer.A&T.Baer,1988,P205)

A conjunction that will occur between linguistics and phonetics, in the 1880s.the
physical and natural sciences, which are progressing on their side, provide more
and more elaborate works. The singer Manuel V.Garcia, published in 1840 his
memoir on the human voice, he invented the laryn-goscope in 1855...Bruke gave
his foundations in the physiology of the sounds of language in 1856, which was
to serve as a phonetics manual for all generation. the Czech doctor CZERMAK
using the laryngoscope studies the functioning of the vocal cords, and that of the
soft palate in the production of the nasals(Georges Mounin,P205)

Certainly , it would also be impossible to ignore Arabic phonetics without first
studying its origins, its diffusion in the circles of Hebrew culture, and the
influence it may have had on Western phonetic thought.

Most of the ancient scholars and linguists followed “SIBAWAIH”, in his
approach and method to determine the locations of linguistic Phone occurrence
in the articulatory system, and if we look at this from the perspective of the time
dimension of studies phonetics among the Arabs over the centuries, one of the
most famous men of the first century was Abu al-Aswad al-Du'ali( Y 5581 537),

and in the second century al-Khallil, the third century AL-MUBARAD(2_l! ),
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the fourth century Ibn Jinni, the fifth century the research Anatomical of IBN-
SINNA, also known as al-Shaykh al-Ra’ls (“Master and Head), and IBN
SINAN AL-KHAFAJI( sl olw ol ), and after that comes the contraction and

dormancy of Arabic phonetic studies until modern scholars appear(Hamidani
Aissa, Lectures on Phonetics).

It can be rightfully said that we cannot forget the valuable benefits of the ancient
phonetics, but we must offer privilege to one of the most known in the fifth
century, who 1s Abu ‘Ali al-Husain IbnSinna( The Latinized Name
AVICENNA), known in the west as Avicenna ,intellectual energy. The number
of works he wrote (estimated to be between 100 and 250),the quality of his work
and his other involvement in medical practice, teaching and politics all reveal an
unusual level of competence (,1996,P431)

He is one of the major figures of the history of human thought , Physician ,and
philosopher who put forward a great many innovative ideas(Jules
Janssens,2016, P1)also he gained glory with his multidisciplinary work™ Canon
of Medicine” (al-Qanunfi’l- Tibb)(cLl § vsitall ),and his Book of Cure (Kitab Al-
Shifal) these major contributions are compatible with recent anatomical
phonetics findings, that justified not only the product of the Muslim Civilization,
but the great influence of these contributions in the European scientists during
theRenaissance as well. The contributions of IbnSina to different disciplines of
science deeply influenced not only the medical practices in the Islamic world,
but also European medicine (Zargaran A, and others,P389-390)

What about Ibn -Sina's anatomical vision?

Many Arab and foreign sources confirm that Ibn- Sina was influenced by the
Greek’s achievements, Thus, we see in his system traces of Platonism,
Aristotelianism, Neoplatonism, Galenism, Farablanism and other Greek and
Islamic ideas(seyyedhosseinnasr and oliver leaman,P432),it is clear that with the
entry of Greece into the history of linguistics, we can affirm that the situation
changes, we suddenly find in front of many more documents, more significant,
and more varied, more important (Georges Mounin,P88 ).especially in the
anatomical studies in his era, but we can say in this context ,that we cannot
believe all these opinions , and denied that our Islamic scholars proved their
capacities ,so they added their own observations to the knowledge that they
acquired from more ancient civilizations, The Greek civilization is one of them.
In order to clarify this approach,lt is necessary to mention that the science on
organs ,which focuses on the organs’ functions (Anatomy) ,This science known
a great attention from phoneticians in the modern era, with the help of many
advanced means and machines, and acoustic laboratories., ibn-sina makes a
useful the functional anatomy-general. The larynx ‘s anatomy is the proof of
scientific success. The most important of Ibn Si na’s books are al-Qanunfi’l-tibb
(“The Canon of Medicine”), al-Shifd’ (“Healing”), al-Najdh (“Deliverance”),
(Uyun al-hikmah (“Sources of Wisdom”), Ddnishndma-yi ‘ald’i (“The Book of
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Science Dedicated to Ala’ al-Dawlah”) and al-lshdrdtwa’l-tanbihdt (“Remarks
and Admonitions”). Al-Qanunfi’l-tibb consists of five parts. Translated into
Latin a number of times, it was considered the most important medical source
both in the East and in the West for about five centuries ((seyyedhosseinnasr and
oliver leaman,P432), in the same vein we can consider the Al-Qanunfi al- tibb
(The Canon of Medicine) which is ranked amongst the most famous books in
the history of medicine

Moreover ,Ibn-sina recommended that physicians and surgeons base their
knowledge on the anatomy of the human body. He stated, “I believe that at the
beginning, pupils should learn the general principles of medicine, both in theory
and in practice. Analysis of diseases which affect different organs will precede
the methods of keeping these organs in sound health. To satisfy this, we must
first study the anatomy of these organs”(M.H. Shah, 1966)

Importantly, this scientific reference is divided into five books” which are
categorized into separate disciplines of medicine and pharmacy. The anatomical
concepts are distributed throughout the book, particularly in the first volume
where most of the general anatomy is presented and the rest is presented
together with sections describing signs and symptoms of diseases on various
organs. The Canon of Medicine was translated into Latin by Gerard of Cremona
in the 12 ™ century and into Hebrew in 1279 ,The book was adopted and became
the main textbook of medicine in Western medical schools until late
1650.(PedzisaiMazengenya, Rashid Bhikha,2018,269-270)

Interestingly, The anatomy of larynx has also been explained in detail in” Canon
of Medicine,” including the laryngeal cartilages, ligaments, joints, and muscles
with their role in different functions of the larynx, so we observe also that AL-
Shaykh al-Ra’ls has understand the articulatory system mechanism, which is the
main responsible in order to emit the linguistic phone ,that produces the human
voice, which consists of three main sections:

1- The respiratory system: which emits the air current necessary to produce
these linguistic phones.

2- The larynx: It is the main source of the human voice, rather it is the source of
sound energy

3- The cavities of the pharynx, nose and mouth, in which most of the sounds
used in speech are formed(109_2.2003. (guie ¢ ii>)

The Larynx(FIG 1) ,which called also ,The voice Box is an indispensable organ
in humans and other vertebrates, necessary in the phonatary system ,also it
fulfills vital function in respiration, also it is an important valve, which protects
the lower respiratory tract from aspirating food into the trachea while breathing.
It also contains the vocal cords and functions as a voice box as mentioned
above. The most of Laryngology Textbook affirm that this organ is casing of
muscle and cartilage, located anteriorly to the fourth, fifth, and sixth cervical
vertebrae ,which at the frontis most noticeable in the protruberance in the adult
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male neck known as the ‘Adam’s Apple’ .Its functions are both biological and
linguistic (Jean Dubois et Autres,1994, P51)

It should be recognized that AL-Shaykh al-Ra’lssingled out the throat and
tongue in a special chapter “of his treatise “The Reasons for the Occurrence of
Letters.cagy=)l toa> wlwl”.He said “ The larynx is a cartilaginous organ that

creates an instrument for sound and for holding the breath” (64 _-.luw o) ,this is

a logical proof, that Ibn-sina had a perfect knowledge in anatomical domain
,supported by specialized medical references ,in addition he confirmed
according to physiological point of view,It is as a group of cartilages known for
their flexibility, according to what has been confirmed by specialized medical
references, as "a type of tissue connective, flexible and resistant, and generally
does not contain blood vessels, which are of three types:1-elastic cartilage 2-
hyaline cartilage 3-Fibrous Cartilage(- Jacques quevauvilliers,2007,89)

For more scientific precision, Ibn-sina said “The larynx is a cartilaginous organ
created as an instrument for the voice, and it is made up of three cartilages, one
of which is the cartilage which is given to palpation and sensation in front of the
throat below the chin and is called the thyroid cartilage, as the inner concave
was convex in the back resembling a shield and part of the shield, and the
second(...) 1s the Attached neck, by which he is known °* has not a Name
(Innomination)’’, and a third placed on it communicates with the one who’ has
no name’ and meets the thyroid without contact, and between it and ‘has no
name’ is a double joint two clicks into which he ranges, two appendages of the
“has no name’’, linked to them by bonds, And his names are Al-Makkabi and
Al-Tarjahari* , And when the thyroid joins’ has no name’, and when one of them
is moved away from the other, the larynx widens and narrows, and when Al-
Tarjahari recovers the thyroid and sticks to it, and avoiding it, the larynx opens
and closes.At the larynx and in front of it is a triangular bone called the hyoid
bone, similar to the writing of the lam in the letters of the Greeks, as its form is

like thiSA(66-1999.65. Luw c!)

Now, it is clear that AL-Shaykh al-Ra’ls knows the different larynx cartilages,
first which called Al-Tarjahari, which is the Thyroid cartilage, It is the largest of
them in size, and its protrusion, which appears in the human neck, in laryngeal
prominence called Adam's apple , and it is located between the hyoid bone”, and
the posterior cartilage from below. because the thyroid cartilage is shaped like a
shield . In its general shape it looks like the number v. If you look at it from
above, it will be the side open towards the back It is seen as the point of the
angle in men. In women, the angle is more open. Why? because the male sex
hormones stimulate its growth during puberty (Jacques quevauvilliers,2007,396).

The Cricoid” cartilage(fig2) is of hyaline cartilage, the body’s most abundant
cartilage ,situated at the base of the larynx ,recurrently ,called "Adam's apple"
on which are fixed the anterior ends, immobile, of the vocal cords (Jean Dubois et
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Autres,P127) ,it is One of the cartilages of the larynx on the lower side, border
marks the inferior limits of the larynx and pharynx ,takes the form of a ring or a
lobe. It consists of two parts, the front is called the arch (Cricoid Arch), and its
height decreases on both sides until it reaches about 8 mm. The second, behind it
is called the annular plate, The cricoid cartilage serves to maintain airway
patency, forms part of the larynx, and provides an attachment point for key
muscles, ligaments, and cartilage, which function in the opening and closing the
vocal cords for sound production. Clinically, the cricoid cartilage is an important
anatomical landmark for procedures such as CRICOTHYROIDOTOMY, used
to establish a viable airway in an emergency setting (Garbelotti Junior SA,and
others ,2019, P539-542) .

The Arytenoid cartilage (fig2) are two small, pyramid-shaped cartilages based
on the lobe of the cricoid cartilage. The vocal cords are attached to the inner
front part of it . The other end of the tendons rests on the inside of the Adam's
apple. and as to the posterior part of it, the action muscles which can open the
glottis are supported by it. the movement of the arytenoids, which can approach
more or less firmly or move away from each other, determines the joining and,
consequently, the opening and closing of the glottis ( Jean Dubois et Autres,P53).
Each arytenoid cartilage has a vocal process, which gives attachment to the
vocal ligaments and vocalis muscle, and a muscular process, which gives
attachment to the thyroarytenoid and the lateral and posterior cricoarytenoid
muscles.(Garbelotti Junior SA,and others)

Additionally ,there is an accessory elastic cartilage called the epiglottis ,which
rises above the larynx and blocks it during swallowing(113-112 2. guie o0 i),

shaped like a spoon, that is posterior to the root of the tongue. The lower end of
the epiglottis is attached to the deep surface of the thyroid cartilage. When only
air is flowing into the larynx, the inlet to the larynx is open wide, with the free
edge of the epiglottis projecting superiorly and anteriorly. During swallowing,
the larynx is pulled superiorly and the epiglottis tips posteriorly to cover the
laryngeal inlet. As a result, the epiglottis acts as a deflector to keep food out of
the larynx (and trachea) during swallowing (Garbelotti Junior SA,and others).
Conclusion

Finally, Studying the Arabic linguistic heritage and examining its texts,
especially phonetics, is not an easy task, and it requires a conscious reading of
this heritage, with an openness to the most recent writings and publications of
Western linguistic culture so that we believe in unmistakable faith that the
linguistic efforts and phonetic studies of the ancient Arabs reflect an accurate
understanding For the nature of linguistic phone, it also emphasizes pure and
precise scientific knowledge of the articulatory system . This is evident in what
Abu al-Aswad al-Du'ali, al-Khalil, Sibawayh, and others have done. As for Ibn
-sina - to whom we have devoted considerable space in this research . He truly
represents the illuminating and luminous picture of vocal study in its aspects
physiological and physical according to the recent anatomical phonetics.
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“Persian origin, which the meaning is ‘Apple's smell’

*Only three books in Arabic translation, Published by Dar el KOTOB EL AL ‘AILMia ,Beirut
Lebanon1999

* chapter three

* - Persian word, which means ‘Drinking cup’

* is a bone which is at the top of the larynx, in the shape of a semicircle open towards the
back, it is connected to the cartilage of the larynx by ligaments and muscles

-,Jean Dubois et autres,” Dictionnaire de la linguistique et des sciences du langage”, Larousse
1994,P235

* - The term “cricoid,” (Greek, krikos meaning “ring-shaped”) refers to the signet-ring

resemblance of the cricoid cartilage,
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