Other materials used in the construction of woodwind instruments.

CORK

Cork is the bark of a cork-oak tree (QUERCUS SUBER) only when you look at the properties of cork do you realise how unique it really is. 

A 10mm cube of cork has over 12 million air pockets or cells, of which 50% is air. The air pockets are 14 sided virtually eliminating any empty spaces between adjacent cells. 
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This allows the cork to absorb vibration and direct impact. A 10mm cube of cork can withstand a pressure of 984 kgf/cm² (approximately the combine weight of first & second year woodwind students) without breaking, and retain 90% of its original form after the removal of the pressure. At reduced pressure the cork will recover its original form by 97%-100%. When compressed in one direction cork does not significantly expand in the opposite direction. 
Heavy pressure does not break down or destroy the tiny air cells, but compresses the air trapped within the cells. The cork begins to spring back when the pressure is removed. While cork is not completely waterproof its cellular structure gives a high degree of protection to penetration by water. 

In addition cork is buoyant, having one of the lowest specific gravities for a solid material of 0.25. A low thermal conductivity due to the air trapped within and high frictional properties even when wet or covered in oil and grease.

Additional Information

Cork oaks are grown commercially in areas bordering the Mediterranean Sea. Portugal supplies 50%, Spain 25% the rest comes from Algeria, France, Morocco, Italy & Tunisia. The trees are not stripped until they are 20-25 years old and then at approx 7-9 year intervals. The first harvest is low quality grey coloured cork which is usually ground down for use as a composite. Subsequent harvest yield better quality cork and the stripping can continue until the trees are approx 150 years old.
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To avoid killing the tree only ⅔ of the bark is removed at each harvest and great care is taken to avoid damaging the surface of the tree underneath the bark. The harvested cork is boiled to aid the removal of the external skin and to soften the cork so that the curved bands of cork can be flattened out.

Historical Information

As early as 2,500 BC cork was used for fishing floats in ancient Egypt. In 400 BC cork was commonly used as stoppers for containers and the soles of shoes. 

LEATHER

Leather is made from animal skins or hides that have been chemically treated to preserve the leather. The chemical treatment process is called tanning and produces strong, flexible leather that is able to resist decay.

The bulk of leather made today is produced from cattle hides but many different types of hide can be used including horses, pigs, goats, deer, kangaroos, ostrich, reptiles, seals & walrus. The raw animal skins go through several different stages during the tanning process. Depending on the type of hide used and the final application of the leather the number of stages and the type of processes used can vary greatly.
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CURING

Two basic methods used to cure the hides:

1) Wet salting: Salt is spread over the hides which are then bundle together to form a bale. The skins are left for a month to cure, allowing the salt to be absorbed by the hides.

2) Brine curing: The hides are suspended in large vats full of salt solution for 10-16 hrs. Because this method is much quicker it is used more than the wet salting process.

SOAKING

The hides are soaked in water for several hours or days to remove the salt, dirt, debris & blood.

FLESH REMOVAL

The skins are passed through a machine that removes any flesh from the surface of the hide.

HAIR REMOVAL

The hides are suspended in a vat of lime and water for 1-10 days to loosen the hair from the skin. The skin is then passed through a machine that removes the hair. 

DELIMING 

After the hair and debris has been cleaned from the skin, hides are de-limed in a vat of acid. When the lime has been removed the hide is treated with enzymes that smooth the grain of the leather and help to make it soft and flexible. 

TANNING

Hides are often treated several times during the process of tanning. Which type of tanning procedure is used depends on the hide and its final use.

VEGETABLE TANNING

Vegetable tanning consists of stringing hides to frames that are then placed into large vats containing tannin. Tannin is a natural substance found in the bark, wood, leaves and fruits of chestnut, oak and hemlock trees. Hides are transferred from vat to vat gradually increasing the solution strength. Vegetable tanning prevents the hide from decay and shrinkage.

Hides that have been treated with vegetable tanning agents produce flexible but stiff leathers used for luggage cases, furniture, belts and hats.

MINERAL TANNING

Hides that are mineral tanned are first pickled in an acid and salt solution and then in a chromium sulphate solution. This process is much faster than vegetable tanning and usually only takes 1 day to complete.

Mineral or chrome tanning is used to produce leathers that are softer and more elastic than those produced by vegetable tanning. Chrome tanned leather is used for purses, bags, shoes, gloves, jackets and trousers.

DYEING

Depending on the final use the leather is dyed at this stage. Hides which have been vegetable tanned are first bleached and then soaked with oils, soap, grease and waxes to make them more supple.

ROLLING 

Depending on the final use the leather is compressed by rolling to firm the leather and make it stronger.

FINISHING COMPOUND

The final step in the tanning process is done by covering the surface with a chemical compound and then brushing it off. Light leathers are buffed and sandpapered to cover imperfections. Suede leather is produced by buffing the leather for long periods. 

The leather used for pads is usually Skiver leather, A thin, soft leather made of the grain side (top part) of a split sheep or goatskin

Historical Information

The earliest record of the use of leather dates from the Palaeolithic period (10,000 BC), cave paintings discovered in caves near Lerida in Spain depict the use of leather clothing. Excavation of Palaeolithic sites has yielded bone tools used for scraping hides and skins to remove hair.
Ivory

The name ivory is used to cover a range of animal teeth or tusks obtained from animals such as the Elephant, Mammoth, Hippopotamus, Walrus, Sperm Whale & Hornbill. True ivory only comes from the upper incisors or tusks of Elephants & Mammoths.
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The tusk is made up of hard dense dentine it is oval in cross section and hollow for approx ⅓-½ of its length. During life, the cavity is filled with pulp and a nerve extends through the solid portion to the tip of the tusk. An African elephants tusk can grow up to 200mm in cross section and 2.5mt in length weighing 100kg.
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The tusk grows at a rate of approx 15-18cm / year as dentine is gradually deposited on the inside of the cavity. It is these layers that produce the unique pattern of intersecting lines forming diamond shapes in the cross section. Ivory has for centuries been prized for its colour and ease of carving. Elephant ivory has a fine grain and can be easily carved in all directions. It can be thinly cut for items such as piano keys and is capable of being carved into very delicate forms. 
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Since 1989 the sale and use of new ivory has been banned under the Convention on International Trade in Endangered Species, (CITES). In an attempt to stop the illegal trade in ivory poaching which was threatening the existence of the African elephant. Between 1986-1989 it is estimated that 300,000 elephants, representing ⅓ of the total population of the African elephants were illegally killed for their ivory.

Trade in the ivory of the Asian elephant has been banned since 1974 but since only the male Asian elephant grows visible tusks which are smaller than its African cousin, poaching does not pose the same threat .The only new ivory available today is sold by the African countries to raise funding for elephant reserves or ivory from Mammoths excavated in Siberia, the frozen north of Russia. 

The trade in antique ivory is allowed but documentation must be available to prove it is really antique. The price of ivory varies depending on size & quality but a 100mm diameter x 200mm long section of solid ivory will cost approximately £425 today.

Note! The word elephant comes from the Greek word “elephas” meaning tusk. For small items the Tagua Nut or vegetable ivory can be used. Several imitation ivory substitutes made from plastic are available.   

Ivory does not feature in the production of modern woodwind instruments but in the past is has been used a great deal. It was used for mouthpieces, mounts and decorative rings.
The lack of availability of Ivory is only a cause for concern to those restoring historic instruments and makers who wish to reproduce or replicate historic instruments.
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PLASTICS

Plastics can be broadly divided into two basic types, thermoplastics & thermosetting plastics 

Thermoplastics cover a wide range of types for different applications but commonly known thermoplastics in every day use are: 

Polythene, PVC, Perspex, Nylon & Polypropylene. 
Hot melt glue is a thermoplastic, so is shellac, though this is a naturally occurring one, not a man made substance.
Fillers or bulking agents can be added to the plastic to reduce cost, influence colour & give improved properties.

The material can be shredded into small beads, which are then heated & moulded in an injection moulding machine.  This type of plastic can be re-softened by heat, allowing recycling of the material. Most woodwind manufacturers make a cheaper range of instruments in this type of material; Foxes (USA) even make a bassoon in black Polypropylene.

Thermosetting plastics under go a chemical change during moulding and can never be softened again. This chemical change called curing is triggered by the heat & pressure of the moulding process. These materials are harder and more brittle than the thermoplastics. Bakelite was the first type of plastics material to be made artificially in an attempt to find an. Tufnol & Paxolin are two examples of laminated material used for circuit boards and small gears. Thermosetting plastics have a wide application in the home alternative for ivory snooker balls.

Can be combined with paper, cloth etc to improve strength for items such as electrical switch covers, casings to electric kettles, melamine work surfaces etc. 
A thermosetting plastic used for years in woodwind instruments is ebonite; this is a form of rubber. 

Cork has a unique�cell structure made�up of millions of�tiny cells filled�with air called�tetrakaidecahedrons.
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