Musical Instruments
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2	When the wind sounds just right


When an aspiring musician plays a saxophone for the first time, the first sound emitted sounds like a cow giving birth. But, once mastered, wind instruments provide musicians with a powerfully rich sound. Wind instruments are divided into two categories: wood and brass. These categories, however, are no longer completely accurate. Some instruments that were once made of wood are now made of metal, and vice-versa. Whatever the material, a wind instrument consists of a hollow tube that has a mouthpiece at one end. By blowing into the mouthpiece, a musician sends a vibrating stream of air down the tube to a specified distance, which is determined, in the case of a flute, by the location of the hole in the tube. The more the air is divided into halves, thirds, fourths (and so on) the harder the musician must blow. That’s why you need powerful chest and lungs to make nice high pitches using a trumpet.


2.1	Types of mouthpieces


There are a variety of mouthpieces used for playing wood and brass wind instruments. To play recorders and traverse flutes, musicians blow into a hole, thus sending a column of air vibrating inside the instrument. Other wood instruments have a reed mouthpiece: when blown into, the reed vibrates and transmits its waves to the column of air. Brass wind-instruments have a metal mouthpiece; when a musician blows into it, his lips vibrate like a double-reed.


2.2	A stream of air


Simply blowing into a mouthpiece vibrates the air inside the wood and brass wind instruments. The vibrations are strongest at the mouthpiece and the opposite end of the tube; the waves elongate as they approach the center of the tube, which sends the sound waves outward. The length of a column of air – the distance between two vibration peaks – determines the frequency of the note emitted. By shortening the column of air, one can increase the pitch of the sound. To do so for wood instruments, you block a certain number of holes in the tube or use a shorter instrument. For brass instruments, you press on valves to elongate the column of air, thus producing a lower pitch. With brass instruments, and to a lesser degree, with wood instruments, you can produce sharper notes simply by blowing harder: in fact, by blowing harder, the column of air divides, and thus shortens the distance between the vibration peaks.


3	Flute-making wood


The soft and almost intimate sound of a flute make for a mesmerizing instrument. Flutes were once believed to hold mysterious powers, as told in The enchanted flute, by Mozart and in the story of Hamelin the flutist, who cast the children of Hameln, Germany under a spell using his flute, causing them all to leave the city. Depending on the type of flute, a flutist either blows into an open hole (panpipes) or tangentially into a hole cut into the tube (traverse flute). Doing so vibrates the air in the cylinder. A charming sound results. The harder one blows, the higher the note.


3.1	A blow-fish


This ceramic fish does not look much like a recorder. However, like a recorder, a tube allows the air to reach the bevel on the side.


3.2	Primitive music


These whistles, made of tiny reindeer bones, are more than 40,000 years old. Unearthed in France, they were probably used more for signaling purposes than playing music.


3.3	Musical fruit


This Sudanese whistle was made from a piece of calabash. It is played by blowing into a hole and blocking the holes with one’s fingers.


3.4	Music from the gods


Panpipes get their name from Greek mythology. According to legend, the god Pan was in love with a nymph. An evil spirit turned her into a reed stalk. Pan cut the reed into unequal lengths, re-assembled them side-by-side, then played them to comfort himself. Today, panpipes are most commonly used in South American music.


4	The air is in the bag


One of the most difficult skills needed to play a wind instrument is to catch your breath at the right time. Some musicians can inhale as they play, but not everyone is so talented. This is probably the reason behind the advent of bagpipes and all other instruments that store air in a bag. Sounds made by bagpipes or accordions result from a stream of air over metallic reeds of different sizes that, to vibrate, do not rely on a column of airs blown into a tube.


4.1	Briton bagpipes


This instrument, which dates back to the 19th century, is made of sheepskin. It is played at popular celebrations. A musician blows into the tube to inflate the sac, then squeezes the sac to ring the bourdon. These kinds of bagpipes are found in Europe, Africa, and Asia. The resonance of Scottish bagpipes, which have three bourdons, is particularly remarkable.


4.2	Inhale and exhale!


A harmonica consist of a small casing containing a series of free reeds that is played by blowing and inhaling. Derived from Asian mouth organs, this instrument dates back only a mere century.


4.3	Open and close


Flowery bellows, a nickel-plated grid, and blue plastic keys decorate this Italian accordion. By pressing keys and buttons, air is sent from the bellows to the matching metallic reeds, which then vibrate. Accordion players wear shoulder straps to support the weight of  the instrument; this leaves their hands free to work the bellows while pressing the keys and buttons.


5	A brass shine


Brass instruments with elaborate tubing designs, such as trumpets and trombones, produce sonar impressions of extraordinary intensity when they are played at full force. While the effort put forth by musicians doesn’t explain all the sound, you will find in brass bands, the thunderous nature of the music often goes hand-in-hand with red cheeks! The explosion of sound that comes from brass instruments is due to the tiny diameter of the tube holes as well as the bell-shaped end of the horn. Brass instruments have other qualities: suave sounds when the player holds back his breath, mute pauses that create an atmosphere of mystery and danger. Jazz musicians have mastered the musical properties of brass instruments and can express their personalities through tricky solos.


5.1	Three valves for an infinite array of sound


A trumpeter or cornettiste can produce a wide range of sounds with only his mouth and three valves. On trumpets, three valves deflect the vibrating air, sending it towards additional tubes, which are either short, medium or long; this technique lengthens the column of air, producing a lower pitch. Springs push the valves back to their original positions. Using only his mouth, a musician can produce a dozen different notes, which can each be lowered six notes using the three valves.


5.2	The master trumpeter


Louis Armstrong, nicknamed Satchmo (from the British word “satchel,” meaning bag, describing the way his lips engulfed his trumpet’s mouthpiece), revolutionized jazz in the twenties. Until then, musicians played as a unit. The sole purpose of instrumentalists was to enhance the melodies. Armstrong invented a solo style characterized by bold improvisations held together by the rhythm section.


5.3	A dominant voice


The trumpet shown here (the first valve being raised) is the prominent instrument in many bands and orchestras. With strong, high-pitched resonance, trumpets force the other instruments to produce softer, deeper tones.


5.4	A durable model


Trombones have changed very little over the years. Old portraits show that trombones reached their present-day shape back in the 15th century. Only the bell-shape has changed, getting bigger to increase the majestic sound of the instrument. On trombones, a telescopic slide replaces the valves found on other wind instruments and produces lower notes. To lengthen the tube, the musician only needs to push the slide. By using trombones, musicians have the musical advantage of being able to “slide” from note to note; this technique gives the trombone a unique sound. However, because the slide is less manageable than valves, trombone players cannot play lively melodies like trumpet players. This instrument is a tenor trombone. Bass trombones have an additional slide.


6	String instruments play variety


String instrument as we know them today are the result of many centuries of improvements. From a few basic characteristics, string instruments of yesteryear have come in a wide range of shapes, designs, and playing techniques: round or flat backs, fretted or fretless necks, few or many strings, single or double - not to mention sympathetic strings - vertical or horizontal instruments.


6.1	The tiny rabal


This instrument, in its pear-shaped casing, is a predecessor to the violin. It was held horizontally against the chest and played with a bow.


6.2	Oriental splendour


The first bowed instruments date back to the 10th century. This violin was made in Iran during the 18th century. The speared shaft starts at the tuning pin and passes through the round casing. It is made of wood and boasts an elegant inlaid design.


6.3	Mongolian violin


The morin-khuur, a violin made in Mongolia, consists of a square casing with a horses head carved into the top of the neck (the scroll).


6.4	Scandinavian pop-art


This instrument, made in the mid-twentieth century, is the popular Norwegian fiddle, which was highly fashionable in Hardanger around 1670. The case is decorated with pen drawings, and the neck is inlaid with bone and horn.


6.5	Cupid’s touch


The love viol was made with six or seven melodic strings doubled in unison with as many sympathetic strings. Its romantic name most likely derives from its resonance. The strings and shape of the case resemble those of the viol; however, like the viola, this instrument is held under the chin and is fretless. Although Vivaldi wrote songs for the viol, its delicate and complex resonance made this instrument more suitable for solos, not orchestras.


6.6	All in the family


Viols are part of the family of instruments that have six strings; like a guitar, it has frets, but it is played with a bow. This bass viol was made in England in 1713. It has gut frets that can be moved to attain perfect tuning.


6.7	The dance master


As shown in this 18th century engraving, the dance master used a kit (miniature violin) to teach his lessons.


6.8	A miniature violin


Kit violins were extremely popular in Europe during the 17th and 18th centuries. The rounded shape is a feature taken from the medieval rabal.


6.9	Cousin of the violoncello


This 16th century Italian painting depicts a viol bass that resembles the violoncello, which first appeared during this time period: it has, for example, f-shaped keys.


6.10	An unusual invention


The Stroh violin was invented in 1901 by British musician Charles Stroh. It consists of a long, narrow piece of wood, the upper surface of which serves as the fingerboard; a flexible membrane, to which a straight metal horn is attached, is mounted on one side of the bridge. Thanks to this design, the horn amplifies the sound produced by the membrane. It was first used for variety shows and music-halls. In the first recording studios, amplifier-horns were placed beside violins.


6.11	Comment joue-t-on de la viole?


Viols produce soft sounds resulting in nice harmonies with other instruments. To play it, a musician holds a bow, with his palm turned outward, and rests the instrument between his knees (or calves for larger viols). Extremely popular until the end of the 17th century, viols were replaced by violins.


7	The violin and its family


Violins, as they are known today, have existed since the 16th century. Its power and rich sound, in addition to playing techniques that offer unrivaled forms of expression, made the violin and its family of instruments (viola, violoncello and contrabass) the instrument of choice over viols. 


In the 18th century, string quartets and symphonic orchestras made the violin the primary instrument in western classical music. It then found its way into popular music. As for the contrabass, it conquered the world of jazz.


7.1	A pact with the devil


Italian violinist Niccolo Paganini (1782-1840) was a true violin virtuoso. His playing was so frenzied and wild, it was even believed that he had made a pact with the devil. Paganini set himself apart from other violinists with his solo playing, the caprices, some of which were remade in variations by other composers.


7.2	A genius at work


It is said that the instruments designed by Stradivarius (1644-1737) were the best ever made. The proof: the shape and design of violins has hardly changed since the ingenious violin maker proposed his model.


7.3	Practice makes perfect


Designed around 1910 by a British violin maker, this unusual instrument was perfect for practicing. The strings, either plucked or strummed, emit a weak sound because this violin does not have soundboard; it is therefore ideal for people who wish to play at night without disturbing their neighbors.


7.4	The violin


This instrument, the smallest in the family, gives the highest-pitched sounds. Composers such as Bach and Mozart were attracted to its crisp sounds, due in large part to the catchy music produced by the mi string.


7.5	The viola


This instrument is shaped like a violin, but it is much larger. Its four strings produce sounds that are one fifth lower than those produced by a violin. Violas have a warm tenor resonance. They are most often used in the middle parts of musical pieces.


8	Harps and lyres defy time


Harps and lyres are godly instruments: angels play the harp, and no mortal was able to resist the charm of Orphus’ lyre. Harps and lyres are found the world over. Their origins have been lost in the mists of time, but because their strings are set in a frame, it is believed that their predecessor is the bow. On harps and lyres, the strings, which are plucked, each produce a different note. Most of the time, these instruments are tuned by placing the strings at intervals of a given range. Concert harps are almost impossible to master; with 47 strings and 7 pedals, they require a lot of talent and concentration…


8.1	Primitive art


About 4,500 years ago, the Sumeriens played harps like the ones shown in this bas-relief.


8.2	The lyre of poets


The beghanna, a box-shaped instrument played in Ethiopia and the surrounding countries, is a descendant of the ancient Greek lyre. Not long ago, members of the royal family and nobles played the beghanna while reciting poems. The six strings are tuned by turning the keys at the top of the upper traverse and pinching them with a plectrum or one’s fingers. Strings transmit the vibrations through a bridge to the leather-covered resonator.


8.3	A traditional symbol


In the West, a framed harp is the instrument of choice: framed harps have a forepillar that connects the resonator to the neck, helping to bear the strain of the string tension. The Irish harp, with its incurved bow, is an example of a framed harp; invented 1,000 years ago, it was very popular during the Middle Ages. The portable harp shown here was made in Dublin in 1820. Its designer, John Egan, created it to return Ireland to its ancient tradition of harp playing. Bearing gut strings and painted with Ireland’s colors (green, with gold clovers), this harp truly symbolizes Irish pride. Its column has seven ditals that, when pressed, allow players to alter the pitch of the notes.


9	The guitar conquers the world


Classical guitars are so highly associated with Spain that they are often called “Spanish guitars.” It’s the only melodic instrument of flamenco, the extraordinary folk art that combines popular songs with frenzied dancing. Since the 17th century, it has been found throughout Europe. Today, both acoustic and electric guitars have conquered the world and hold an irreplaceable position in folk and rock music.


9.1	Classical guitar


Here are the characteristics of a classical guitar: six strings, usually made of nylon, and a long neck. This model dates back to the 19th century. It was modified – and improved – by a Spanish carpenter named Antonio de Torres Jurado (Torres for short). Guitars used in popular music are generally equipped with a protective plate over the casing; its main purpose is to prevent shocks that may occur when slapping the strings to create a percussion effect.


9.2	Plucking strings


Many guitarists pluck or strum the strings using only their fingers or nails, while others prefer to use a plectrum (at left) or a nail that fits on an index finger or thumb (at right).


9.3	Guitar strings


Traditionally made of animal gut, today’s guitar strings are made of nylon or metal. Nylon strings are placed on classical guitars, whereas metal strings are placed on flat guitars that make popular music. Different guitarists will use different string tensions.


10	Her Majesty the piano


Pianos give soloists more musical capabilities than any other instrument. There’s a different note below each finger, and for each note, there’s an infinite array of intensity; in short, those are the characteristics that make the piano a highly expressive instrument. The classical repertoire, both for solo and orchestra pianos, is very widespread. Jazz music has also used pianos wonderfully, both as a primary instrument or an accompanying one. The piano is everywhere: even the most obscure showrooms or poorest of schools must own a piano; pianos are also common furniture pieces in homes. The sonar power and resonance of grand pianos are usually greater than that of upright pianos.


10.1	High tension


A piano’s iron frame holds the strings under high tension. When a key is pressed, a felt-covered hammer hits the corresponding string, which then starts to vibrate. The soundboard amplifies the resulting sound. The resonance of a piano is largely due to the angle at which the hammer hits the string.


11	From rhythm comes life


Where does rhythmic music get the energy that drives listeners to tap their hands and feet and move in time with the beat ? These basic dance moves also help to make music through instruments such as tambourines, bells, or maracas. These instruments are not restricted to musical purposes: they provide a fundamental role in some religious rituals, and tambourines and tam-tams have always been used as signaling devices.


11.1	Shake, rattle, and roll


These tiny instruments are mini-tambourines and shakers. When the handles are turned vigorously, the balls at the end of the strings - glass pearls, wax balls, or nodes – bang against the tambourine skins, resulting in a rattling sound. This Chinese t’ao-ku, with its five tambourines, is more than 3,000 years old. The other instrument comes from India. These tambourine-shakers, frequently used in Asia, also serve as toys or are used by merchants to attract attention.


11.2	Give a beat to the dance


This tambourine is a throwback to the tabor, a popular instrument in Europe during medieval times. It provided rhythm at dances. A musician hits the upper skin with a baton while using his free hand to play a flute.








Note:	This text was taken from 7 jours magazine, which authorizes educational institutions  to use their articles for teaching purposes.
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