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What is Sound? Part II

Octavluv (2013) - Caroline Park
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Timbre / Quality
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everything that is not frequency/pitch or amplitude/loudness

spectra - the aggregate of simple waveforms (partials) that 
make up the frequency space of a sound.

envelope - the attack, sustain, and decay portions of a sound

noise - the inharmonic and unpredictable fluctuations in the 
sound / signal
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envelope

ADSR
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Frequency Spectrum



Spectral Analysis
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Additive Synthesis



TELHARMONIUM (~1897)
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Hammond Organ (1935)
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Jimmy Smith
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Jimmy Smith

came to prominence in the late 50s 
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Organ Harmonics



Spectral Analysis
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Cancellation and Reinforcement 

In-phase, out-of-phase and composite wave forms 

16 (max patch)



Tone as the sum of partials
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harmonic / overtone series 

the fundamental is the lowest partial - perceived pitch 
  

A harmonic partial conforms to the overtone series which are whole 
number multiples of the fundamental frequency(f) 

(f)1, (f)2, (f)3, (f)4, etc. 

if f=110   

110, 220, 330, 440 
   

doubling = 1 octave 

An inharmonic partial is outside of the overtone series, it does not 
have a whole number multiple relationship with the fundamental.  
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Hammond Organ
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Laurens Hammond 



Drawbars
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Drawbars control amplitude of harmonics 



Tonewheels
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Basic Waveforms

fundamental only, no additional harmonics

odd partials only (1,3,5,7...)

all partials

only odd-numbered partials

1 / p2 (3rd partial has 1/9 the energy of the fundamental)

1 / p (3rd partial has 1/3 the energy of the fundamental)

1 / p (3rd partial has 1/3 the energy of the fundamental)

(max patch)
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Spectrogram (snapshot)



audio sonogram of 2 bird trills
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Identifying Different Instruments



Spear (software)
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audio surgery?

isolate partials 
within a complex 
sound


