Some Odds and Ends of Music



Did you know that:



 The tension in some of the piano strings is as high as 100 to 150 pounds force, and since there are more than 240 strings, the total tension on the frame can be as much as 30 tons.



The longest string is about 2 in and the shortest is about 5 cm although the diameters and tensions are different.  In the modern grand piano there are, starting with the shortest strings,



	68 notes having 3 single strings per note	F2-C8

	7 notes having 3 wrapped strings per note	Al#-E2

	5 notes having 2 wrapped strings per note	Fl-Al

	8 single wrapped wires for the lowest eight notes	A0-El



For the low notes the strings are the longest and have the largest diameters (wrapped with copper) and the lowest tension and for the high notes the strings are the shortest, are very thin, and have very large tensions.  



If all the strings were made of the same material and had the same diameters and the same tension as the 5-cm highest-pitch string, then the length of the lowest-pitch string would have to be almost 8 m. 



The soundboard plays an important part.  Its function is to resonate and to couple the vibrating strings to the air.  To be set in motion by the vibrating strings, the soundboard must be made of elastic, low-density wood, such as Norway spruce. 



The striking mechanism of an upright piano is quite complicated and involves the use of several levers.  The main characteristics of the action are that

1.	The hammers must strike the strings but not remain in contact afterward.

2.	After rebounding from the string, the hammer must not be allowed to bounce back off of the mechanism so as to strike the string again.

3.	The strings should vibrate freely while the keys are depressed but not at all after they are released.

4. 	It allows for a quick repetition of notes.





The range of frequencies of the human voice is typically:

	Bass	E2 to D4	84 to 294 Hz

	Baritone	A2 to G4	110 to 392 Hz

	Tenor	D3 to C5	147 to 523 Hz

	Alto	G3 to F5	196 to 698 Hz

	Soprano	C4 to C6	262 to 1047 Hz



	Pipe Organ		16 to 8372 Hz

	Piano		27.5 to 4186 Hz

	French Horn	B1 to F5





When two frequencies are sounded together the sensation produced may be very pleasing to the ear or it may be very disagreeable



For any musical scale to be used for music in the Western world:

1.	In the octave interval between f and 2f, there must be a reasonable number of notes; more than 5 or 6 but less than about 15.

2.	There must be notes in the scale that are both above and below each and every note by the constant musical intervals fifth � EMBED Equation.2  ���, fourth � EMBED Equation.2  ���, major third � EMBED Equation.2  ���, and major sixth � EMBED Equation.2  ���. This condition allows for modulation or transposition from key to key.



The equitempered scale has 12 intervals in a 13-note scale. It satisfies the conditions of the above two requirements for a musical scale.



This is the only scale that allows fixed pitched instruments such as a piano to be played with variable pitch instruments such as the trumpet. 



For stringed instruments;

	1.	The frequency is inversely proportional to the length.

	2.	The frequency is directly proportional to the square root of the tension in the string.

	3.	The frequency is inversely proportional to the thickness or diameter for wires made of the same material.

	4.	The frequency is inversely proportional to the square rood of the density of the material from which the strings were made.



To show that a stretched string can vibrate at its fundamental frequency or at any of its harmonics, slowly depress the C2 key on the piano so as to release its damper but so that the hammer does not strike the strings. Keeping the C2 key depressed, strike C3. After a second or two place a finger on the C3 string. The note C3 will be heard from the C2 string. It may be repeated for G3, C4, E4 and so on.



A string that is plucked does not, in general, vibrate with simple harmonic motion. This is particularly true if it is plucked toward one end of the string.



The guitar has six strings tuned to: E2, A2, D3, G3, E4.



The harmonica has pairs of reeds, one which vibrates under air pressure when it is blown and the other which vibrates under suction. 



The music box has a series of thin metal strips of varying lengths. A preset set of spikes on a rotating drum set the appropriate strip vibrating.
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