Phys1061, S. Boyd 

worksheet recorder

Corrected version


The recorder flute
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Fipple: The air through the wind way will split into a turbulent stream at the lip. Comparable to the flutter effect we observed at the wind mill, these oscillations have a broad frequency range. The length of 8 cm acts as a pipe with one closed end, if the fipple alone is played. 

Determine its fundamental resonance frequency fF in Hertz:

Using only 8 cm: 
[image: image2.wmf],

340/

2125

220.08

Fopen

vms

fHz

Lm

===




[image: image3.wmf],

340/

1062

440.08

Fclosed

vms

fHz

Lm

===


Using 12.3 cm: 
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Measured: 1500 Hz (closest to open-ended tube, extending from mouth opening to end
Sketch the spectrum of the fipple as seen from Audioscope:
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Resonator: The pipe serves as resonator, forcing an antinode (loop) at the position of the first open hole after the lip. The resonance will enhance parts of the sound created at the lip with its own frequency, as well as reinforce the creation of this frequency. Playing the recorder requires to close all holes above the desired note, simply put. The table below contains the distances of the holes from the lip. Sketch the expected wave in the pipe and calculated the expected frequency. 
Alterations and corrections: The bore is conical, with a smaller diameter toward the bell end. The sizes of the finger holes is larger toward the bell end. In an actual pipe, the pressure variations do not drop to zero right at the open end of the pipe, but rather a small distance beyond. Thus the pipe appears to have an acoustic length that is slightly greater than its physical length. For a cylindrical pipe of radius r, the additional length, called the end correction, is 0.61r. The radius of the bore is 0.5 cm on average.
Then measure the frequency using the Audioscope.
	First open
	Distance from lip
	sketch
	Calculated frequency
	Frequency with end correction
	Measured frequency

	D
	20.8 cm

(+4.3 cm)
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	668Hz

	E
	18.6 cm

(+4.3 cm)
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	752 Hz
	741 Hz
	732 Hz

	F
	16.3 cm

(+4.3 cm)
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	 825 Hz
	813 Hz
	786 Hz

	G
	14.1 cm

(+4.3 cm)
	
[image: image12]
	924 Hz
	909 Hz
	872 Hz

	A
	11.9 cm

(+4.3 cm)
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	1049 Hz
	1030 Hz
	958 Hz

	B
	9.8 cm

(+4.3 cm)
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	1206 Hz
	1181 Hz
	1044 Hz
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