Let's Make Some Music

The tempered musical scale is a scale with constant ratio of frequencies between successive notes. There are 12 intervals between one octave and the next. The ratio between frequencies is the 12th root of 2 or 1.05946.

To construct a tempered scale using thin wall (1/2 inch) conduit pipe, one uses a ratio between lengths that is the 24th root of 2 or 1.0293.

A length of 12 and 11/16 inch will vibrate at 1024 Hertz. With this as the beginning length, an octave was made. The pipes were supported by two rubber bands at 1/4 the pipe length from each end, The following table was prepared using the above information. The popes were cut with the hope that the frequency would be slightly lower than desired. One could then use a file to shorten the pipes to obtain the desired frequency. The resonating frequencies were determined using the Vernier Frequency Meter program.

Desired Frequency

(Hertz)

1024.0

1084.9

1149.4

1217.7

1290.2

1366.9

1448.2

1534.3

1625.5

1722.2

1824.6

1933.1

2048
Note

C

C# or Db

D

D# or Eb

E

F

F# or Gb

G

G# or Ab

A

A# or Bb

B

C
Pipe

Length

(cm)

32.23

31.31

30.42

29.56

28.71

27.90

27.10

26.33

25.58

24.85

24.15

23.46

22.79
1/4 Pipe

Length

(cm)

8.06

7.83

7.61

7.39

7.18

6.98

6.78

6.58

6.40

6.21

6.04

5.87

5.70
Actual

Frequency

(Hertz)

1027

1097

1146

1216

1296

1366

1446

1515

1615

1725

1804

2024

Small diameter rubber bands can be purchased at any stationary store. And if you so desire, one can build a wooden frame to hold the pipes.

As you can see, I was unable to get all the pipes cut as I would have liked. However, for $1.97, I can purchase a 10-foot length of 1/2 inch conduit and begin again.

I have found no source of information pertaining to the length of thin wall tubing and their resonating frequency. Any help would be appreciated.

This was first seen when presented at an Ohio Section Meeting of AAPT by Fred Gram of Cuyahoga Community College.
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