HTH Math & Science Project by Alfred Solis

Pipe Dreams
Names:  _________________________    _________________________    _________________________

	List of Materials:

· 1/2” Electrical Conduit (1.5ft)
· Electronic Chromatic Tuner
· Hacksaw & C Clamps
· Sandpaper & Wood Blocks

	· Rubber band & Popsicle Sticks
· Tape Measure
· Goggles

· Masking Tape



Determining Lengths
First, it's usually not practical to exactly predict what note a given length of a given material will produce.  You have to take into account all sorts of physical properties of the material, which aren't easy to determine. The good news is, once you make the Reference Pipe, and find out what note it plays, you can accurately predict any other length/pitch for the same material.  "Basic Acoustics" by Donald E. Hall points out that for two bars being identical except in their lengths, their frequencies are related as:
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Where:

L1 = Length of your Reference Pipe (in inches)
F1 = Note it plays (in Hz)
F2 = Note you want the next pipe to play (in Hz)
L2 = Length to which you'll have to cut the next bar (in inches)

For example: say you've got an electrical conduit 12" long, and it plays "D" at 587 Hz (You might have to trim a little off this first pipe to get it to play a "real" note.  Remember that a short pipe gives a higher pitch than a longer pipe.)  You want to make another pipe which sounds the "A" at 880 Hz.  Provided you use the same kind of pipe (that means the same material, same width), you'll get your "A" from a pipe 9.8" long.


Finding Frequencies
Here's three octaves' worth, from an even-tempered scale based on A=440. (If you're looking to use a different temperament, you're on your own.)  If you need to go to the next octave up, multiply the frequency by 2. Similarly, to go down an octave, divide the frequency by 2.
C : 261.63     C : 523.25     C : 1046.50
C#: 277.18     C#: 554.36     C#: 1108.73
D : 293.66     D : 587.33     D : 1174.66
Eb: 311.13     Eb: 622.25     Eb: 1244.51
E : 329.63     E : 659.26     E : 1318.51
F : 349.23     F : 698.46     F : 1396.91
F#: 369.99     F#: 739.99     F#: 1479.98
G : 392.00     G : 783.99     G : 1567.98
G#: 415.30     G#: 830.61     G#: 1661.22
A : 440.00     A : 880.00     A : 1760.00
Bb: 466.16     Bb: 932.93     Bb: 1864.66
B : 493.88     B : 987.77     B : 1975.53
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