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Page 1 shows the tuning — based on the concept of melodic modulation — on the left side of Chrysalis I. 
 
Page 2 gives the tension of the strings on the left side of Chrysalis I: Strings 1–41, at 1,522 lbf. 
 
Page 3 gives the tension of the strings on the left side of Chrysalis I:  Strings 42–82, at 1,527 lbf. 
 
The total force on the left side equals: 1,522 lbf + 1,527 lbf = 3,049 lbf. 
 
Page 4 shows the tuning — based on the concept of melodic modulation — on the right side of Chrysalis I. 
 
Page 5 gives the tension of the strings on the right side of Chrysalis I: Strings 1–41, at 1,834 lbf. 
 
Page 6 gives the tension of the strings on the right side of Chrysalis I: Strings 42–82, at 1,730 lbf. 
 
The total force on the right side equals: 1,834 lbf + 1,730 lbf = 3,564 lbf. 
 
The grand total force of Chrysalis I equals 3,049 lbf + 3,564 lbf = 6,613 lbf, which is approximately equivalent 
to the average weight of two mid-size sedans at 3,300 lbf each.  
 

                                                             

 
Here are the definitions and descriptions of the symbols in the following four Mathcad worksheets. 
 
x defines a range variable: either 1–41 (as in Strings 1–41), or 42–82 (as in Strings 42–82). 
 
T is the tension of strings, in lbf. 
 
To calculate string tension, I used Equation 2.10 from my book Musical Mathematics: On the Art and Science 
of Acoustic Instruments, Chronicle Books, San Francisco, California, 2010. 
 
B3 := 247 cps, C4 := 262 cps, etc. are the standard note names and frequencies of 12-tone equal temperament 
rounded to zero decimal places. When a lowercase ‘s’ follows the name of a note it defines the ‘sharp’ version of 
that note. So, As4 refers to A4, which vibrates at 466 cps.  
 
c is the decimal ratio of one cent: 1.00057779. Since I tuned Chrysalis I in just intonation, I used this constant 
to raise or lower the standard frequencies of 12-TET by the calculated cent values. I tuned all frequency ratios 
to the following standard fundamental frequencies: C3–130.8 cps, C4–261.6 cps, and C5–523.3 cps. Also, I 
calculated all cent values with frequencies rounded to one decimal place. For example, on the left side, Strings 
1–3 sound frequency ratio ZC\. above C4. Since this ratio vibrates at 261.6 cps  ZC\. = 377.9 cps, it requires 
raising F4 by 37 ¢.  



With the exception of Strings 18–21 on the left side, and Strings 29–31 on the right side, F indicates a just 
intoned or non-standard frequency. 

L is the length of strings, in inches. 

D is the diameter of strings, in inches. 

r is the mass density of the stringing material, in mica/in3.  

For steel: 0.283 lbf/in3 / (386.09 in/s2) = .00073299 mica/in3. For a definition of the mica mass unit, please see 
M.M., Chapter 1.

%BrSt is the percentage of the break strength of a steel string. (See MM. p. 35.) 

Tnsl is the tensile strength of the stringing material. For steel: 350,000 lbf. (See MM. p. 35.) 

 is the sum of the calculated tensions of a given worksheet. 
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