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ABSTRACT

In this study, the family of wind instruments has been defined and the instruments included in this
family been explained. The raw materials that are used in the production of wind instruments firstly
classified according to their sources, and then chemical and physical features which make them
different from the others are explained. The raw materials which are used in those instruments
have been examined and classified according to their sources, chemical features, structures, and
similarities. It has been seen that the raw materials which can be grouped as organics, inorganics
according to their sources and composite which is made of using atleast two different kind of any
material. Then those classes also allocated as the animal, herbal and synthetic under the organics;
metal and nonmetal minerals under the inorganics and also the composites are separated as
resinous and non-resinous structures. Although there are different types of wind instruments with
each different raw material, these are compared with examples of wind instruments which
produced via 3D printers. In this study, all these results and the classifications have been tabulated.
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INTRODUCTION

The material used for production of an instrument is one of the most crucial factors in terms of affecting the
process, the techniques and technologies of the production of the instrument (Zoran, 2011). It is as well quite
necessary to meet the various aims of usage and demands, since it affects the tone of the instrument and changes
the chemistry of the object fully (Gibson, 2016; Fletcher, 2012; Toff, 1996). As in all other instruments, the
importance of the role of the winds in classical western music, in terms of reflecting the period characteristics of
each winds, the period characteristics of the work performed and the interpretation of the performer; the
importance of the tone of these instruments is a stubborn fact (Hosmer, 1964; Bate, 1969). Wind instruments
have been with us for over 30 thousand years; they were important during the Stone Age and still a very essential

part of Today’s World Music (Mayer, 2010; Toff, 1996; Bate, 1969; Dickens, 2007).
Wind Instruments

All instruments which use an air current as the primary vibrational source thorough a tubular construction are
called wind instruments (Baines, 1991). In today's orchestras, wind instruments are divided into two major
groups such as brasses and woodwinds. There are saxophones, tubas, horns, trombones and trumpets in the
brass. And the woodwind family which generally are made of wooden that includes instruments such as oboe,

bassoon, clarinet and flute! (Baines, 1991; Enrico et al., 2019; Dickens, 2007).
Various Raw Materials Used In Making Wind Instruments

The raw materials used in the production of wind instruments are divided into two basic groups qua organic

and inorganic according to their sources? (Atkins and Jones, 1998).
Organic

It is characterized by a variety of different chemical compounds, which are naturally occurring or which have
special carbon-hydrogen bonds in their structure. They are named organic materials because it has been
considered® that they form through bio-chemical synthesis only by living beings (Atkins and Jones, 1998;
Merriam-Webster Dictionary, 2019; TDK, 2019; Altintas, 2013; Aras and Tunali, 1982; Sagak, 2006).

Organic materials can be studied within three categories according to their origins, which are animal, herbal and

synthetic.

1Even though the flute is made of metal, it is classified as wood-wind instrument because of its historical development and
sound group in the orchestra

2 The raw materials which are used for production of wind materials may be chemical. According to their sources, they are
divided into two main classes: Organic and Inorganic. But some materials, such as bone, are partially inorganic and chemical,
if considered according to their origin, they are organic. Thus, ‘according to the sources’ title is seen more appropriate for
classification (Topaloglu et al., 2017).

3 Although some organic materials having no living sources have been invented, they are still classified in the same way.
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Animal Origin Organic Materials

Any animal origin raw material that have been used in the making of a wind instrument can be categorized under

this title. Some of them are: bone, ivory and horn.

Bone instruments are the oldest instruments and the oldest wind instruments having reached to date. It has
been discovered that swan, sheep, vulture, reindeer even human bones haven used to make wind instruments.
Bone-made instruments get yellowish and cracy over time (Atema, 2014; Atema, 2004; Buisson, 1990; Morley,
2013; Conard and Malina, 2008; Conard et al., 2009; Barclay, 1997; Huffer and Chappell, 2014; Thom, 2008;
Wilford, 2012; Dickens, 2007; Pomberger et al., 2018).

Horns could be defined as an animal origin instrument making raw material those have been used by animals as
a social status symbol once in their herds by deer cattle, goats, sheep; which is conical shaped, cosisting a bone
tissue and keratin® surface that protects the bony tissue (Taskin, et al., 2017). Shofar® is made of horn and bugles
(used in military bands), are good examples for these instruments. Some instruments which look like horn and
imitate its sound are in a sub-class of wind instruments, this class is called ‘Horn’. This instrument has been used
in orchestras since 17 century (Encyclopaedia Britannica, 2019; Ulker, 2008; Cokamay, 2012; Vural, 2016a; Vural,
2016b; Barclay, 1997; Thom, 2008).

Ivory is the one of the oldest known raw materials used for the production of musical instruments. Some good
samples were made 30 thousand years ago. They seem to have been made as skill needed as those which are
produced today. Some other examples which were made in the 18" century have also been traced. Getting
yellow and having cracks may ocur over time on the surface of the ivory as it does on the bone. Because of being
as hard as bone and having a different structure from it, it has been possible to make various different wind
instruments (Miinzel et al., 2002; Conard and Malina, 2008; Morley, 2013; Conard et al., 2009; Barclay, 1997;
Huene, 1995; Powell and Lasocki, 1995; Solum and Smith, 1992; Powell, 2002; Bate, 1969; Thom, 2008; Wilford,
2012; Dickens, 2007).

Herbal Origin Organic Materials

Due to the weak forms of their nature, only very few of them have been able to lived up to our time, although
they might be probably one of the oldest wind instruments. Boxwood?®, ebony, cocus and rosewood have been
mostly used. In some places endemic materials were used, such as, bamboo, reed and plum wood for the regional
instruments. Some woodwind instruments like flute, have been replaced by metal-made ones because they are

easier to carve or craft on it. But some others, like obua and fagot, are still made of wood in traditional way or

4 Keratin is found in hair, fingernails, hoofs, horns, wool, bird feathers and in epithelium cells, it is a kind of protein which has
a fibrous structure. It is claimed that it has structural and preservation functions (Encyclopedia Britannica, 2019)

5 Shofar is Jewish religious instrument and it usually is made of ram horn.

6 Boxwood was used in a widespread way during Baroque and Classical periods, but nowadays it is quite rare to obtain, so it
has been replaced by Venezuelian boxwood the density of which is low (Solum and Smith, 1992).
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modern production methods. In the performance of some music which belong to a particular geographical region
or to a particular period’, it can be said that these instruments are preferred by performers and orchestras
because of their original tone®. (Thom, 2008; Barclay, 1997; Baines, 1991; Toff, 1996; Simon Fraser University,
2019; Huene, 1995; Powell and Lasocki, 1995; Solum and Smith, 1992; Powell, 2002; Bate, 1969; Raven, 2017;
Kendall, 2010; Larue, 2015; Dickens, 2007; Vitullo, 2013).

Synthetic Organic Materials

Synthetics are artificial raw materials to imitate a natural product which have been made through organic
chemistry, from simple to more complex structures via chemical synthesis. (Oxford Dictionary, 2019; Merriam-

Webster Dictionary, 2019; Encyclopaedia Britannica, 2019).

Synthetic organic sources generally come out through a chemical reaction called ‘polymerisation’ (Atkins and
Jones, 1998; Sacak, 2006). Polymers are various chemical organic compounds which are produced by way of
successive repetition of organic molecules called monomers®. Polymers which are used in the production of the
wind instruments are divided into two main groups: Thermosets and Thermoplastics.'® Thermoset polymers
come out at the end of certain chemical reactions by means of their strong ties between their molecules (covalent
ties), they are more durable and can preserve their shapes at the end of the reaction against heat (e.g. bakalite).
Thermoplastics are amorphous?! solid matters which have weaker molecule ties. Their shapes can be changed
by heating more than once (when heated they melt and hardened when cooled) (Eskizeybek, 2012; Atkins and
Jones, 1998; Sacgak, 2006; Aras and Tunali, 1982).

Ebonite is defined as a hard synthetic thermoset polymer, which is caused by the raw rubber obtained from the
rubber tree to be subjected to a chemical process called vulcanization2. Ebonit which is also called hard rubber
has given its name beause because of blackish color and it is used as a substitute of ebony. With the expansion
of petroleum-based polymers, the demand for Ebonite, which is more hard and costly to produce, has decreased.

Though some wind instruments have been made of Ebonite, in some instruments for which reed is used, such as

7There are opinions claimed that using the instrument of a spesific period might be a wrong approach due to these insufficient
technical features of it during the performances of flute pieces (Wente, 2008).

8 It is seen that there are studies, findings and arguments defending that the raw material which is used for the production
of flute does not affect the tone of the instrument (Dickens, 2007; Widholm et al., 2001; Coltman, 1971).

9 Polus: Many, a lot of; Monos: Single, only, by itself; Meros: Particul, little piece. These are antique Greek words.

10 Thermos: Hot; Plastikos: To give shape. These are antique Greek words. Set: Adjust, regulate, harden. These is an English
word.
11 Amorphous solid matters do not have regular molecular ties as in the other solid matters. They have irregular ties as in

liquids. They do not have a specific melting point, so they have a heat range during which they soften when heated. Glass
and thermoplastic polymers are good examples for amorphous solid matters (Aras and Tunali, 1982).

12 Vulcanization is a method by means of which polymers are obtained. It enriches the material in terms of different features.
These features come out when caoutchouc, sulfur, catalyst, activator are used together with heat, pressure and time
variables. These are used in different ways. Car tires were invented by Charles Goodyear at the end of the 19t century by
means of vulcanization (Kisioglu, 2003).
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saxophone has Ebonite made mouth pieces (Barclay, 1997; Bate, 1969; Dickens, 2007; Nikko Ebonite, 2019;
sax.co.uk, 2019; Bigio, 2011).

There are synthetic thermoplastic polymers such as ABS (acrylonitrile butadiene styrene), wind instruments

produced especially by using 3D printer technology (Thom, 2008; Zoran, 2011).
Inorganic Materials

All the other materials except for those the source of which is not obtained from an animal, a plant or any of the
organic chemicals (which had to have carbo-hydrate ties) are called inorganic materials or minerals (Altintas,

2013; Merriam-Webster Dictionary, 2019; Oxford Dictionaries, 2019).

Inorganic materials which are used in the making of wind instruments can be studied in two main groups: Metals

and Non-Metallic Minerals®?
Metals

They can be melted, their shapes can be changed by hammering, can be poured into mold in liquid form and they

are god conductors of heat and electricity (Ozbek and Kinayoglu, 1988).

Some wind instruments can be produced out of metals, metal alloys!* and also they can be plated by different
metals. ‘Brass’ instruments contain high degree of copper and zinc. The group takes its name from the metal
alloy. Silver, gold, brass, copper, bronze, aluminium, platinum, steel and recently titanium are raw materials
which are frequently used. Tin is a raw material used for the production of tin metal plates and especially used

in Ireland to make tin whistle which is a folk instrument (Clarke Tin Whistle, 2019; Dikmen, 1975).

Silver and gold are often used as a material of alloy and plating. Due to its high conductivity, silver is very often
used for making metal flutes. Since it is a quite valuable metal, it is used as only plating or low alloy material for
the sub-class flutes, for the more valuable flutes it is used in high degree (e. g. Sterling Silver. 925). As for gold, it
prevents from corrosion and other harmful environmental conditions but it almost never gives any harm to the
heat conductivity. There also are flutes that made of pure gold or an alloy which contains certain degree of gold.

(Toff, 2017; Baines, 1991; Baines; Powell, 2002; Barclay, 1997; Dickens, 2007).

13 In working and production of some raw materials belonging to non-metallic minerals, metals are also added to the
production process, but depending on the chemical features which differ some metals and non-metalics from each other
in terms of conductivity and insulation. According to this, the headline of ‘non-metallic minerals’ have been found more
suitable.

14 All the mixtures which combine all metals with each other are called ‘alloys’ and all metals can form alloys with each other
(Aras and Tunal, 1982; Atkins and Jones, 1998).
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Even though there is a belief that the more expensive the raw material is, the more quality the flute has, there
are some researchers who claim such a criterion is not sufficient by itself in order to determine the differences

between flutes (Dickens, 2007; Widholm et al., 2001).
Non-metallic Minerals

Non-metallic minerals do not have neither chemical nor physical features as metals, generally have a molecular

crystalic structure (Aras and Tunali, 1982; Altintas, 2013; Atkins and Jones, 1998).

Glass is an amorphous hard solid, its melting point is high and it does not have a crystallic structure. That is, glass
behaves as if it is a liquid which the fluidity of has been quite lessened. Therefore; it does not have a certain
melting point, but instead, a heat range during which it begins to soften. It can be said that once there were
glass-made wind instruments and they were produced skilfully (Dikmen, 1975; Aras and Tunali, 1982; Barclay,

1997; Vitullo, 2013; Sperling, 2018; Ozbek and Kinayoglu, 1988).

Clay materials, Terracotta (clay, baked earth) is baked at high heat and the structure of the chemicals, which clay
contains, changes and becomes crystalized. It has been seen that Terracotta wind instruments have been used
since ancient times (Solis, 2012; Thom, 2008; Pomberger et al., 2018; Offermans, 2019). Other clay materials are
used for making porcelain and ceramic, they have a shining feature because of different additive matters in their
structures (Ozbek and Kinayoglu, 1988). Also it might be seen that there are some other wind instruments has

been made of these too (US Patent No. 0272473 A1, 2006).

There are wind materials which are made of valuable stones or semi-valuable stones (such as, jadestone and
marble). Some of these instruments are processed in a special way, but a Japanese wind instrument called
‘Ishibue’, has a natural hole on it or a hole is opened or corrected at a suitable place of an ordinary stone

(Offermans, 2019; Tanaka and Nogawa, 2013; Mair, 2006).
Composites

A composite structure contains atleast two raw materials which have different chemical and physical features

than each other. They are combined in order to develop the desired features (Eskizeybek, 2012; Barclay, 1997).
Composite structures can be studied in two main groups: Resinous and non-resinous.
Resinous Composites

Polymers are the main content of a resinous composite, which generally keep the composite material together,
at the same time give a durable mechanic feature structurally. These polymers which called resins, could be
thermoset or thermoplastic, they are composed to tie (called ‘matrix’, e. g. thermoset polymer) and connect the
‘additional materials’, such as fibers that form the skeleton of the material and other additional materials

(Eskizeybek, 2012).
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Carbon fiber has fibers which made of carbon and other carbon-based structures (e.g. kevlar). They are formed
by using additional materials and thermoset polymeric resins together like Epoxy which is a composite material
with a high durability. Fiberglass is a composite material that contains glass fibers in it. The brand ‘Matit’ has
flutes that made of carbon fiber and there is also an instrument called ‘Didgeridoo’, which is an Australian

regional instrument, has its kinds made of fiberglass too (Eskizeybek, 2012; Toff, 1996; Wiggins and Storey, 2010).
Non-resinous Composites

They could be defined as materials which has more than one raw material have been used together in its
production. That is, organic or/and inorganic structures can be used in a combination. In wind instruments, many
mouth pieces or body combinations, in fact, can be easily defined as composite. Especially, in The Baroque
Period, wood instruments had metal or ivory details (Bate, 1969). These kind of details are used in order to
ornament the instrument and these details prevent the harm that the additional pieces might give to the main
body of the instrument (Powell, 2002). Various wind instruments produced by the elements of the composite

printing, which was provided by 3D Printer Technology (Ashrafi et al., 2011).
Table 1. Some Raw Materials Used For Wind Instruments

SOME RAW MATERIALS USED FOR
WIND INSTRUMENTS

ORGANIC INORGANIC COMPOSITE|

ANIMAL HERBAL o
ORIGIN ORIGIN B PSR METALIC

. MINERALS

HIGH CARBON
THERMOSETS ALLOYS

METALS PORCELAIN

IVORY THERMOPLASTICS BRASS ‘ FIBER
SILVER ALUMINIUM CERAMIC/CLAY STONE

TITANIUM

CONCLUSION

When all the wind instruments are reviewed in terms of kind and types all over the world, it is seen that they
constitute the most widespread instrument. Because it is easy to carry, it can be produced from a tubular hollow

cylinder and it has an idiosyncratic sound.

The classification obtained through that research is also applicable for other instrument classifications. Thus, it
will be possible to understand which instrument can be produced by which raw material and which production

technology could be used for it.
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It has been seen that bone was an important means of animals so in order to produce music for the primitive
humans and it has been able to reach our time. Because it is hollow like reed but more durable than it, it is as
well a by-product of animals so it has permanence. Using ivory to make a wind instrument must be argued.

Because it does not have an affect on the tone of the flute, besides it causes the extinction of elephants.

Synthetic polymers are raw materials that have an important role in our lives. They are obtained from petroleum
by means of different organic molecules and their different structures together with different physical and
chemical features. It has been possible to produce various wind instruments by using plastic injection method
and 3D printing technology. They give a lot of hope to fulfil the needs of the art for future which is already

growing. It is because its production cost is low and spare parts are easy to produce too.

To protect the metal instruments from the environmental conditions and corrosion, noble metals are often used
as covering. Gold is a delicate raw material, because of being very expensive and very soft metal like copper with
a relatively high melting point, so it requires a great skill to work with. On the other hand, there are some

arguments put forward by some of the other researchers that the raw material of a flute does not affect its tone.
Composite structures are quite functional in terms of combining the features of two different raw materials.

Even though it is different in terms of its raw materials e.g. the flute, is composed of simply a hollow cylinder.
The changes applied on the cylinder are the differences which determines it. In what way this cylindrical structure

will function depends on the working technologies of the raw material.

The materials which are used in our time have been shaped by the technological breakthroughs that we have
passed through since the beginning of human history. The man who had worked with stone or bone learnt how
to work with a mineral ore. Since the Industrial Revolution, by-products of petroleum have been used as a
synthetic raw material. Along with the discovery of raw materials such as fiberglass formed by the combination
of glass fiber and resin and carbon fiber produced by similar techniques, composite materials produced by using
all other raw materials together surround us in daily life. It has gained great importance that we can make in our
homes since 3D printers took place in our daily lives and it has become easier to reach knowledge by means of

computer.
REFERENCES

Altintas, A. (2013, 01 08). inorganik Kimya, inorganik Maddeler (Su ve Mineraller). 01 13, 2019 tarihinde Ankara
Universitesi Acik Ders: received from
https://acikders.ankara.edu.tr/pluginfile.php/1068/mod_resource/content/1/9.%20%C4%B0norg%20
Kmya%20ve%20%C4%B0norgMad.pdf

Aras, N. K., and Tunali, N. K. (1982). Kimya Temel Kavramlar (4. b.). Ankara: Basari Yayinlari. 78-334.

453



IJOESS JUNE 2019

Ashrafi, M., Vaziri, A., and Nayeb-Hashemi, H. (2011). Effect of processing variables and fiber reinforcement on
the mechanical properties of wood plastic composites. Journal of Reinforced Plastics and Composites,
30(23), 1939-1945. doi:10.1177/0731684411431120

Atema, J. (2004). Old bone flutes. Pan, 18-23. Date: 10 10, 2018 received from
http://www.bio.umass.edu/biology/kunkel/pub/lobster/Atema/Atema_0OIld_Bone_flutes-Pan2004.pdf

Atema, J. (2014). Musical Origins and the Stone Age Evolution of Flutes. Acoustics Today, 10(3), 26-34.

Atkins, P. W., and Jones, L. L. (1998). Kimya: Molekiiller, Maddeler ve Dedisimler (Cilt 1.). (E. Kilig, F. K&seoglu,
and H. Yilmaz, Cev.) Ankara: Bilim Yayincilik. 15-414.

Baines, A. (1976). Brass Instruments: Their History and Development. Faber. 1-23

Baines, A. (1991). Woodwind Instruments and Their History (4. b.). New York: Dover Publications. 25-341.

Barclay, R. L. (1997). The Care of Historic Musical Instruments. Edinburgh: Museums & Galleries Commission.
27-51.

Bate, P. (1969). The Flute - A Study of its History, Development and Construction. London: Ernest Benn LTD.

Bigio, R. (2011). Rudall, Rose and Carte: The Art of the Flute in Britain. The Flutist Quarterly , 68.

Buisson, D. (1990). Les flGtes paléolithiques d'Isturitz (Pyrénées-Atlantiques). Bulletin de la Société
préhistorique francaise, 87(10-12), 420-433.

Clarke Tin Whistle. (2019, 01 13). Received from https://clarketinwhistle.com/about/

Coltman, J. W. (1971). Effect of Material on Flute Tone Quality. The Journal of the Acoustical Society of America,
49(2B), 520-523. d0i:10.1121/1.1912381

Conard, N. J., and Malina, M. (2008). New Evidence for the Origins of Music from the Caves of the Swabian
Jura. Stuidien zur Musikarchéologie, 13-22.

Conard, N. J., Malina, M., and Miinzel, S. C. (2009). New flutes document the earliest musical tradition in
southwestern Germany. Nature(460), 737-740. doi:10.1038/nature08169

Cokamay, B. (2012). Turklerde Bakir Calgi Olarak Boru’nun ilk Kullanimi ve Tarihgesi. Tiirkiyat Arastirmalari
Dergisi(31), 445-459.

Dickens, P. A. (2007). Flute acoustics: measurement, modelling and design. New South Wales: University of
New South Wales. 10-12.

Dikmen, E. (1975). Temel Kimya (Anorganik) (1 b.). izmir: Ege Universitesi Yayinlari No:58. 1-4,85-90.

Encyclopaedia Britannica. (2019, 01 13). Chemical Synthesis. Encyclopaedia Britannica: received from
https://www.britannica.com/science/chemical-synthesis

Encyclopaedia Britannica. (2019, 01 14). Horn, Musical Instrument. Encyclopadia Britannica: received from
https://www.britannica.com/art/horn-musical-instrument

Encyclopaedia Britannica. (2019, 01 11). Keratin. Encyclopaedia Britannica: received from
https://www.britannica.com/science/keratin

Enrico, E. J., Warner, R. A., and Borders, J. M. (2019). Wind instrument. Encyclopaedia Britannica: received from

https://www.britannica.com/art/wind-instrument

454



IJOESS JUNE 2019

Eskizeybek, V. (2012). Yiizeylerine Kimyasal Olarak Karbon Nanotiipler Baglanmis Orgii Cam Fiber/Epoksi
Nanokompozitlerin Uretimi Ve Tabakalar Arasi Kirllma Davranisinin incelenmesi. Konya: Selguk
Universitesi. 5-23.

Fletcher, N. (2012). MATERIALS AND MUSICAL INSTRUMENTS. Acoustics Australia, 40(2), 130-133.

Gibson, D. (2016). Novel Designer Plastic Trumpet Bells for Brass instruments. doi:10-14.
10.14236/ewic/EVA2016.3

Hosmer, J. B. (1964). The Value of Antique Instruments in Teaching the Flute. T. I. Company i¢inde, Woodwind
Anthology (1999 b., p. 67-69). The Instrumentalist Company.

Huene, F. v. (1995, Feb. (Flute Issue)). A flGte allemande in C and D by Jacob Denner of Nuremberg. Early Music,
23(1), 102-112. Received from https://www.jstor.org/stable/3137806

Huffer, D., and Chappell, D. (2014). The mainly nameless and faceless dead: an exploratory study of the illicit
traffic in archaeological and ethnographic human remains. Crime, Law and Social Change, 62(2), 131-
153. doi:https://doi.org/10.1007/s10611-014-9528-4

Kendall, Y. (2010). Flute Shots. Flutist Quarterly(Spring), 14.

Keyser, I. D. (2003). The Paradigm of Industrial Thinking in Brass Instrument Making during the Nineteenth
Century. HISTORIC BRASS SOCIETY JOURNA, 15, 233-252.

Kisioglu, I. O. (2003). Tank Paletlerinde Kullanilan Kauguklarin imalati ve Uygulamalari. Fen Bilimleri Enstitiisu.
istanbul: istanbul Teknik Universitesi. 6-13.

Knez, D. (2017). Instrumental Heritage Musical Instruments and Music Machines from the Collection of the
National Museum of Slovenia. Ljubljana: Narodni Muzej Slovenije. 191.

Kuo, W.-H. (2006). US Patent No. 0272473 A1. Received from
https://patentimages.storage.googleapis.com/0f/d9/10/a0c5a7d1d10a42/US20060272473A1.pdf

Larue, J. L. (2015). THE GIKOYU MUTURIRU: PRESERVING A PIECE OF KENYA’S AGRARIAN PAST THROUGH FLUTE
MUSI. Lynchburg: Liberty University. 29.

Mair, V. H. (2006). Prehistoric European and East Asian Flutes. C. Anderl, and H. Eifring inside, Studies in chinese
language and culture: Festschrift in honour of christoph harbsmeier on the occasion of his 60th
birthday (p. 209-216). Oslo: Hermes Academic Publishing.

Mayer, C. (2010). WHY IS THERE MUSIC? Universitat Wien, Anthropologie. viyana: Universitat Wien. 9-28.

Merriam-Webster Dictionary. (2019, 01 13). Inorganic. Merriam-Webster Dictionary: received from
https://www.merriam-webster.com/dictionary/inorganic

Merriam-Webster Dictionary. (2019, 01 13). Organic. Merriam-Webster: received from https://www.merriam-
webster.com/dictionary/organic

Merriam-Webster Dictionary. (2019, 01 13). Synthetic. Merriam-Webster: received from https://www.merriam-
webster.com/dictionary/synthetic

Morley, 1. (2013). The Prehistory of Music: Human Evolution, Archaeology, and the Origins of Musicality. New
York: Oxford University Press. 1-58.

455



IJOESS JUNE 2019

Miinzel, S., Seeberger, F., and Hein, W. (2002). The GeiBenkl&sterle Flute — Discovery, Experiments,
Reconstruction. E. Hickmann, R. Eichmann, I. Laufs, A. D. Kilmer, and I. S. Meeting (Dd.) iginde, Studien
zur Musikarchdéologie, Volume 3 (p. 107-118). M. Leidorf.

Nikko Ebonite. (2019, 01 13). What is Ebonite? (Nikko Ebonite Mfg. Co., Ltd.) Nikko Ebonite: received from
https://www.nikkoebonite.com/english_site/what_is_ebonite.html

Offermans, W. (2019, 01 13). Etude. For The Contemporary Flutist: received from
https://www.forthecontemporaryflutist.com/etude/etude-01.html

Oxford Dictionaries. (2019, 01 13). Inorganic. Oxford Dictionaries: received from
https://en.oxforddictionaries.com/definition/inorganic

Oxford Dictionary. (2019, 01 13). Synthetic. Oxford Dictionaries: received from
https://en.oxforddictionaries.com/definition/synthetic

Ozbek, A., and Kinayoglu, N. (1988). Anorganik Sinai Kimya (2 b.). istanbul: Milli Egitim Genglik ve Spor Bakanhgi
Yay.

Pomberger, B.-M., Kotova, N., and Stadler, P. (2018). Flutes of the first European farmers. Annalen des
Naturhistorischen Museums in Wien, Serie A(120), 453-469. Date: 01 18, 2018. received from
https://www.researchgate.net/publication/324966532_Flutes_of the_first_European_farmers

Powell, A. (2002). The Flute. London: Yale University Press.

Powell, A., and Lasocki, D. (1995, Feb.). Bach and the flute: the players, the instruments, the music. Early Music,
23(1 (Flute Issue)), 9-10+13-14+17-29. received from https://www.jstor.org/stable/3137801

Raven, C. (2017). Making Wooden Flutes. Pan: The Journal of the British Flute Society, 51-55.

Sacgak, M. (2006). Polimer Kimyasi (3. b.). Ankara: Gazi Kitabevi. 1-89

sax.co.uk. (2019, 01 13). general mouthpiece information. received from https://www.sax.co.uk/:
https://www.sax.co.uk/general-mouthpiece-information.irs

Simon Fraser University. (2019, 01 13). Archaeological Time And Preservation. Simon Fraser University,
Museum of Archaeology & Ethnology: received from
https://www.sfu.ca/archaeology/museum/exhibits/virtual-exhibits/glacial-and-post-glacial-
archaeology-of-north-america/archaeological-time-and-preservation.html

Solis, G. (2012). Artisanship, Innovation and Indigenous Modernity in the Eastern Highlands of Papua New
Guinea: Ataizo Mutahe’s Vessel Flutes. MUSICultures, 83-110.

Solum, J., and Smith, A. (1992). The Early Flute. New York: Oxford University Press. 1-85.

Sperling, A. (2018, Summer). The French (Flute) Revolution: Claude Laurent's Glass Flutes. Flutist Quarterly, 21-
25.

Tanaka, Y., and Nogawa, H. (2013). Evidence-Based Music For Human Health. Journal of Communications
Research, 5(3), 273-330.

Taskin, T., Un, C., Kandemir, C., and Kosum, N. (2017). Gegmisten Giiniimiize Boynuzun Kullanim Alanlari.

Selcuk Tarim ve Gida Bilimleri Dergisi, 31(1), 86-98. doi:DOI: 10.15316/SJAFS.2017.11

456



IJOESS JUNE 2019

TDK. (2019, 01 10). Organik. Turk Dil Kurumu: received from
http://www.tdk.gov.tr/index.php?option=com_gts&kelime=ORGAN%C4%B0OK

Thom, L. (2008). An Overview of Traditional and Modern Flutes With Regard to Material, Construction and Tone
Production. Cape Town: University of Cape Town. 6-42.

Toff, N. (1996). The flute book: a complete guide for students and performers (2 b.). New York: Oxford
University Press. 3-81.

Toff, N. (2017). Dayton C. Miller: Patron Saint of Flute Research. The Flutist Quarterly(Fall), 23-29.

Topaloglu, U., Ketani, M. A., and Saruhan, B. G. (2017). Kemik Doku ve Kemiklesme Cesitleri. Dicle Universitesi
Veteriner Fakiiltesi Dergisi, 10(1), 62. received from http://www.dicle.edu.tr/veteriner-fakultesi-dergisi

Ulker, S. (2008, Ocak-Subat). Borgudan Trompete Boru. Tiirk Dili Dergisi, 124(21), 32-37.

Vitullo, S. (2013). The History and Process of the Development of the Modern Flute. Liberty University. 4-26.

Vural, T. (2016a). Military Music In Hun Period. Tiirkliik Bilimi Arastirmalari Dergisi(39), 225-237.

Vural, T. (2016b). Dogu Tirkistan'dan Anadolu'ya Askeri Miizik Calgilari. Yiikselen ipek Yolu 3. Cilt ipek Yolu'nda
Kiiltiir ve Sanat (p. 302-303). Ankara: Tiirk Ocaklari Basin Yayin ve Egitim Hizmetleri isletmesi.

Wentz, J. (2008, Dec). Does the instrument really matter? The case for (and against) historical flutes. Pan, 11-
13.

Widholm, G., Linortner, R., Kausel, W., and Bertsch, M. A. (2001). Silver, gold, platinum-and the sound of the
flute. D. Stanzial (DU.), Proceedings of the International Symposium on Musical Acoustics iginde (p.
277-280). ISMA .

Wiggins, G. C., and Storey, P. (2010). Rapid frame-rate MR acquisitions to reveal mechanisms of circular
breathing and sound production in the Australian Aboriginal didgeridoo. Proc. Intl. Soc. Mag. Reson.
Med. 18, p. 5007. Stockholm: International Society for Magnetic Resonance in Medicine.

Wilford, J. N. (2012, 05 29). Flute's Revised Age Dates the Sound of Music Earlier. New York Times, Late Edition
(East Coast), p. 4.

Zoran, A. (2011). The 3D Printed Flute: Digital Fabrication and Design of Musical Instruments. Journal of New
Music Research, 40(4), 379-387. doi:http://dx.doi.org/10.1080/09298215.2011.621541

457



