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SUMMARY 

Design of a rig for the mechanical and acoustical testing of musical strings 

ByDENffiTIUOUDENffiTIDS 

This rig is design to testing different kinds of musical strings and it works 
mechanically and acoustical. 
The testing of musical strings is checking by sensors. 



Contents 

Chapter 1 

1.1 Need-Identification-Creativity-General design specification ........... 1 
1.2 IdeaA .......................................................................... 2 
1.3 Idea B .......................................................................... 3 
1.4 Idea C .......................................................................... 4 
1.5 Idea D .......................................................................... 5 
1.6 IdeaE .......................................................................... 6 
1.7 Decision Making & Optimization ......................................... 7 
1.8 Materials selection .......................................................... 8 
1. 9 Availability... . . . . . . . .. .. . . . . . .. .. . . . . . . . . . . . . . . . . .. . . . . . .. ... . . . . . . . . . . . . . .. 9 

Chapter 2 
{ 

2.1 String properties-String Excitation .................................................... 10 
2.2 String Instrument Resonances ........................................................ 11 
2.3 Types Of Musical Strings ............................................. 12- 13 
2.4 Care and Treatment of gut strings ......................................... 14 
2.5 Vibrating String .............................................................. 15 
2.6 Vibrating String Frequencies ............................................... 16 
2.7 Elasticity ...................................................................... 17 
2.8 Hannonics .................................................................... 18 
2.9 Simple Hannonic Frequency .............................................. 19 
3.0 Wave velocity in string ..................................................... 20 
3.1 Wave Speeds ................................................................. 21 
3.2 Wave Graphs ................................................................. 22 
3.3 Waves on a pond ............................................................ 23 
3.4 Sound waves in air .......................................................... 24 
3.5 Speed of sound in air ....................................................... 25 
3.6 Traveling waves ............................................................. 26 
3.7 Transverse waves-Longitudinal Waves .................................. 27 
3.8 Hooke's law ................................................................. 28 
3.9 Young's Modulus ........................................................... 29 
4.0 Dnamic Range of Hearing ............................................................... 30 
4.2 Bulk Elastic properties ..................................................... 31 
4.3 Selected sound speeds in metal .......................................... 32 
4.4 Sensitivity of human ear ................................................... 33 

= 



Chapter 3 

SENSORS 

4.5 Analog Sound Meter (ASM8926) ............... '" ............... 34 
4.6 Analog Sound Meter (ASMI20) ........ , ...... '" ................ 35 
4.7 Digital Sound Meter with Backlight (DSM8922) ............... 36 
4.8 Digital Sound Meter (DSM8928) ................................. 37 
4.9 Digital Sound Meter (DSM325) ................................... 38 
5.0 DTR-2000 Tuner. .................................................... 39 
5.1 Ultra Compact LCD Needle Style Chromatic Tuners ...... .40-41 
5.2 Ultra Compact LCD Needle Style Guitar & Bass Tuner42-43-44 

Chapter 4 

5.3 tstring Calculator. ............................... , ................... .45 
5.4 Arto's String Calculator.. ................................. .46-47-48-49-50 
5.5 String Calculator 32 ............................................. 51-52 

Chapter 5 

5.6 Materials Used ........................................................ 53 
5.7 Final Drawings (Assembly & Manufacturing Drawings, Materials 
selection). 
5.8 Basic Operation ...................................................... .54 
5.9 Cost Estimation. . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . .. . . . . . . . .. .. . . . . . .. 55 

Chapter 6 

6.0 ISO 9000 Quality Standard .......................................... 56 
6.1 BS(British Standards) Material Testing Machines 
6.2 References ............................................................. 57 


