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What are they?

[image: image2.wmf]These musical instruments (tuned percussion tubes) are designed for whacking on soft objects (like body parts). A commercial version has won many awards, but is unfortunately expensive (~$25 for a set of eight). [1]
Ingredients/tools needed
· Two 8 ft fluorescent tube protectors (with end caps) [2]

· Tape (masking tape or duct tape will work fine)

· Optional: A small amount of stiff sheet stock (e.g. cardboard, sheet Styrofoam)

· Utility knife, sandpaper

Construction
	Note
	Length (cm) [3]

	C
	63.2

	D
	56.0

	E
	49.6

	F
	46.7

	G
	41.3

	A
	36.5

	B
	32.2

	C
	30.3


1. Cut tubes to appropriate lengths with a utility knife. See table at right for lengths. Super-precise cuts are not required. Remove any sharp edges with sandpaper.

2. Place a ring of tape around each tube near each end. The purpose of this tape is to remove a nasty sounding resonance caused by thin walls of the tube guard. [4]

3. Close off the end caps. Cover the ends of two of the end caps with tape. Make inserts for the inside of the two other end caps out of your sheet stock (cardboard or Styro). (The reason for making two types may become apparent as you play around with the tubes).

Play with your new toys!

· Whack different tubes against stuff (e.g. your head, arm) to make sounds.

· Try putting an end cap on the tube and listen to how the sound changes. [5]

Science questions
· Which tubes have high pitches? low pitches? What’s going on?

· Is there a mathematical relationship among the tube lengths?

· Sound is often called a vibration. What material is vibrating here? How can you tell?

· Why does each pipe seem to make only one note?

· What does the end cap do? Why does it work?
[1]
http://www.boomwhackers.com/tubes.htm.
[2]
Shanor Electric Supply (285 Hinman Ave.) sells tube guards for $3.21 each (with end caps).
[3]
The tube lengths are based on speed of sound in air of 345 m/s and an even tempered scale based on A at 440Hz. The length of the tube is half a wavelength (minus a small correction due to the non-zero radius of the tube):[image: image1.wmf]. For the musically inclined, the frequency of a particular note can be calculated as [image: image2.wmf] where n is the number of half steps the note is above the note A 440.
[4]
The commercial toy has thicker walls than tube guard material and no undesired resonance. The frequency of the undesired resonance in the tube guard is, interestingly, independent of tube length.

[5]
The manufacturer of Boomwhackers calls its end caps “octavators” (groan!). 
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