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Abstract—A straw oboe is a simple drinking straw with one end cut 
into a wedge shape. The demonstration of how the straw oboe 
produces sounds of higher frequency when it is cut into smaller 
lengths intrigued me. The standard explanation is that the drinking 
straw is an air column open at both ends. So when the flaps vibrate, 
stationary sound waves are set in the air column that has resonant 
frequencies based on the length of the straw. However, when the 
sound frequencies produced by the straw were measured and 
compared with the expected resonant frequencies, they were found to 
be 15 times lower. This set me thinking as we conducted a thorough 
investigation by taking five trials for each length and measured the 
first four harmonic frequencies (using ‘plot spectrum' feature of 
AUDACITY software) for 26 different lengths of the straw. The data 
provides comprehensive proof that the current accepted belief is 
wrong. The lower frequency can be explained by considering the 
sound to be produced by the vibration of the flaps in the wedge 
directly, and not by the stationary wave setup. The flaps vibrate at 
around 15 times lower frequency than the corresponding resonant 
frequency for the length of the straw. The ‘correction factor', found to 
be 15 in our case, is expected to depend on the material properties of 
the flap-like the size, shape and stiffness of the flap. 

1. INTRODUCTION 

The current theory found in textbooks and internet sources [1-
5] state that the frequency of the sound produced by the 
vibrating straw should match with the resonant frequencies 
possible for stationary waves set in an air column of length 
equal to that of the straw, which is open at both ends. 
However, the preliminary investigation showed a considerable 
difference between the measured frequency and the frequency 
predicted by current theory. So, through this research, we want 
to establish a new and correct model to predict the frequencies 
of sound emitted by the straw oboe for different lengths. The 
research summarizes accurate data (measured sound frequency 
for each length for five different trials) over a wide range of 
the independent variable (26 different lengths of the straw).  

2. LITERATURE REVIEW 

A straw oboe vibrates due to the following reason. When air is 
blown into the reed-end of the straw oboe, a region high 
pressure is created inside our mouth. Air rushes into the straw 
as it the only region it is allowed to move. Now, we know that 
the only way air can speed up is by moving from a region of 
high pressure to a region of low pressure. This implies that, 
since the air is moving from our mouth (high-pressure) to the 

inner column of the straw, the inner column of the straw must 
be low-pressure. The pressure gradient surrounding the straw 
oboe (Stage 1) and the reeds are shown below. 

 
Figure 1: Demonstration of why reeds flutter  

(hand-drawn) (Stage 1) 
 

The pressure between the two reed is lower than the 
atmospheric pressure. The high pressure outside pushes the 
reeds together, causing them to close. 

Now, as the reeds close the airway, the pressure inside them 
gradually equalizes itself with the atmospheric pressure. This 
leads them to spring back to their initial position again. This 
causing the reeds to flutter (repeated opening and closing 
action). 

 
Figure 2: Demonstration of why reed flutter [Stage 2] 

When this happens, air puffs created at regular intervals travel 
up and down, reflecting from both ends. During this process, a 
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As expected, it was a straight line, with a constant slope (v/2), 
passing through origin since: 

 
݂ ൌ

ݒ
2
ൈ
1
݈
 

(1) 

However, the value of the slope of the measured data was 
found to be lower than that of the expected value. The value of 
the slope, as can be seen in the graph above, had a value of 
11.21, implying – 

ݒ 
2
ൌ 11.21 (2) 

ݒ  ൌ  (3) ݏ/22.41݉

This value was approximately 15 times lower than the actual 
speed of sound at the measured temperature of the air. The 
actual temperature of the air at 25O Celsius, and thus the speed 
of air was 346m/s1. This revealed that the existing hypothesis 
failed to predict the correct frequencies. 

Though an attempt was made to consult more literature on the 
subject, all the sources, including well-known physics 
textbooks (including IB Physics HL Textbook by Chris 
Hamper) provided explanations that were inconsistent with the 
data. 

4.1 New Hypothesis 
In order to explain the lower measured frequency, it is 
proposed that the frequency heard is the frequency of the 
fluttering of the reeds of the straw, and not of the stationary 
wave setup inside its air column. Through this explanation, it 
is possible to understand why the frequency of the sound 
measured is 15 times lower though still have a linear 
relationship with 1/݈݄݁݊݃ݐ. The fluttering reeds of the straw 
are not able to match the frequency of the stationary wave 
formed inside the air column due to their mass/inertia. Itis why 
when the reeds vibrate, they do so at a frequency which is 15 
times lower. Thus the sound heard has the frequency 15 times 
lower than the expected resonant. It is reckoned that the value 
of this factor depends on the material of the straw and would 
remain a constant for all lengths for a given straw. The value 
of this factor, correction factor (m), could be calculated as 
follow: 

 
݉ ൌ ௦݂௧௔௧௜௢௡௔௥௬ ௪௔௩௘

௠݂௘௔௦௨௥௘ௗ
 

(4) 
 
 

This value could be used to obtain the values for expected  1st 
harmonics of the sound heard for all lengths of the straw. 

 
௣݂௥௜ௗ௜௖௧௘ௗ ൌ

௦݂௧௔௧௜௢௡௔௥௬	௪௔௩௘

݉
ൌ ቀ

ݒ
2݉

ቁ ൈ
1
݈
 

(5) 
 
 

The new hypothesis led to a new set of predicted frequencies. 
These predicted frequencies and measured frequencies are 
plotted on the same graph below. 

                                                           
1https://www.weather.gov/epz/wxcalc_speedofsound 
 

 
Figure 12: 1st Harmonic predicted and measured frequency vs 

length of the straw 
 

 
Figure 13: 2nd Harmonic predicted and measured frequency vs 

length of the straw 
 

 
Figure 14: 3rd Harmonic predicted and measured frequency vs 

length of the straw 
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