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The problem 

When a piece of thread (e.g., nylon) is whirled 
around with a small mass attached to its free end, 
a distinct noise is emitted. Study the origin of this 
noise and the relevant parameters.  
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The work plan 

Qualitative 
explanation Theory Comparing 
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Experiments Summary 



The qualitative explanation 
of the phenomenon 



Characteristic phenomena 

ÅThe appearance 
of the sound itself 

ÅThe appearance 
of the 
characteristic 
pulsations The visualization of the 

sound 
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Summary 

Qualitative 
explanation Theory 



Possible reasons of the phenomena 

Consequent vortex shedding 
from the surface of the thread 

Vibrations of the 
thread 

1) The appearance of the sound 
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Qualitative 
explanation Theory 



Possible reasons of the phenomena 

2) The appearance of the pulsations 

Doppler effect 
(Doppler shift) 

v 
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Rotation of the thread 

Qualitative 
explanation Theory 



The processing of the 
experimental data 



The experimental setup 

The source 
of adjustable 
voltage 

Microphone/camera 
The attachment of 
the thread (wire) 

Thread (wire) 

The drive 
electromotor 

Side view 

000 

Rotating plain view 
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Qualitative 
explanation Experiments 



Defining of the boundaries of the useful spectrum 

The spectrum of pure noise 
The spectrum of 
the sound 

comparing 

10 

Qualitative 
explanation Experiments 



The characteristics of the sound 
ÅThe sound spectra (1) 
ÅThe volume of the 
sound (2) 
Åά¢ƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ 
ŦǊŜǉǳŜƴŎȅέ όǇŜŀƪ ƛƴ ǘƘŜ 
spectrum) (3) 
ÅThe frequency (period) 
of the pulsations (4) 
ÅThe maximum 
frequency (5) 
ÅThe minimum 
frequency (6) 
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Qualitative 
explanation Experiments 



The experimental part 



The characteristics of the sound 
depending on the material of the thread 
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Metal Nylon 
Any 

material 

Qualitative 
explanation Experiments 
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The dependence of the maximum 
frequency on the rotation frequency 
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Qualitative 
explanation Experiments 
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The dependence of the maximum 
frequency on the diameter of the thread 
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Qualitative 
explanation Experiments 












































