
Tuning, Vibration, Pitch and the Guitar
All sound has to do with vibration.  When you blow in a sax the reed vibrates, when you 
sing a note your vocal chords vibrate and when you strike a string on a guitar you can see it 
vibrate.  In the case of the acoustic guitar this vibration is captured by the top of the guitar 
as well as within the body of the guitar and is thus amplified. 

  If you have ever used a pitch fork (not the “I'm in a barn” type) to define a pitch you 
will have discovered that when struck that pitch fork will vibrate at a specific number of 
vibrations per second, this “pitch” is also called a frequency and this pitch or frequency is 
given a numerical value and in music a note letter name. This letter named pitch is also 
shared by every doubling or halfing of that number of vibrations and these are known as 
octaves or 8 notes apart as in our common do re me fa so la ti do scale, an octave between 
do and do, double or half the frequency, same letter name.

  |_______Octave or doubling of frequency_______|

  Do – Re – Mi – Fa – So – La – Ti – Do

       C  –  D  –   E  – F  –  G –   A –   B -  

     For example, 110 vibrations per second (110 Hz) is the frequency of vibration of the A 
5th string on the guitar. The A above that (second fret on the G string) is 220 Hz. The next A
(5th fret on the high E string) is 440 Hz, which is the orchestral reference standard of A - 
440. (Hz refers to Hertz or a unit of frequency equalling one cycle per second).  If you have 
ever bought a tuning fork it was probably A - 440 or A equals 440 Hertz or vibrations per 
second.  

The numbers of vibrations per second or frequency is what is read by a digital tuner, a 
digital tuner translates sound waves to a numerical value.  If you have ever played natural 
harmonics of the same note on the guitar you can hear when they are slightly out of tune 
because the difference of vibration between the two strings sets off strong vibrations that 
are in fact the difference between the two frequencies.  This same thing can be 
demonstrated and heard between any two instruments slightly away from the same pitch. 
The difference between the two pitches will be heard as an oscillation.  For example if one 
pitch is vibrating at 440 and the other at 436 the oscillation will be 4 cycles per second. 
That difference oscillation is decreased when you bring them closer to tune or increased 
when they are further out of tune.  When two instruments are “tuned” to the same pitch 
they should be in tune and the notes should share the same frequencies, if they are not the
difference oscillations will be a disturbing reminder at every note and chord that 
something has gone terribly wrong in the music making process and will result in being 
“out of tune”

Being out of tune is no small matter, nothing sounds they way it is supposed to.  No matter
how much work you put into a piece of music within a group or as a soloist being out of 
tune will simply kill the performance.  It is like trying to build something on a crooked 
foundation, it just falls flat. 



       A 440 as a Standard

If you tune your guitar accurately to the  A440 reference point this will mean that you will 
be in tune with other instruments using this same reference standard which will be pretty 
much every instrument.  A digital tuner will use this reference point and in some case 
provide variables.  In some European countries they use a slightly different reference 
standard and during different periods in history this standard has fluctuated.  The current 
most accepted standard is A 440, apparently during the Baroque period it was closer to 
432.   

By tuning to this standard as a regular practice it helps your ear to develop its own fixed 
standard of reference which goes far in helping you to hear like a musician does.  If your 
tuning is in a perpetual state of being tuned out of standard pitch or simply out of perfect 
tune not only will it make it impossible to play with other instruments it will also not allow
your guitar to sound the way it should.  Guitars and strings are built and designed to 
resonate at standard pitch.  The top and bracing of your guitar have been engineered to 
vibrate with this pitch standard and the strings have been carefully designed to deliver 
those frequencies accurately.  If you are not playing in tune you are not realizing the 
potential of your instrument or of the musical experience.

If we were to take that one step further to learning songs from recordings you absolutely 
must be in 440 or it just won't happen.  Figuring out songs from recordings will remain an 
illusive and frustrating experience until you are in perfect tune with the recording itself.  Of
the thousands of tunes I have lifted from recordings only a handful have been out of tune. 
Others of course use alternate tunings but that does not detract from the necessity of 
beginning with a baseline tuning as a reference standard, think of 440 as a plumb line for 
your musical hearing. 

In music pitches are given letter names that correspond to frequencies and these are 
placed on a staff .  The higher the pitch the higher on the staff, the lower the pitch the 
lower on the staff.    

                                                                                                                 High

Low
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When we go up on the guitar fretboard we mean toward the bridge or top, down means 
toward the headstock.  When we go up we shorten the length of the string thereby making
the pitch higher, when we go down we lengthen the string thereby making the pitch lower 
or the frequency slower.  Each string also differs in width, the wider the string the slower 
the vibration or lower the frequency, the thinner the string the higher the vibration or 
frequency.

Even though it might seem counter intuitive the top string is the one closest to the floor 
while the bottom string is the one closest to the ceiling, it has to do with vibrations per 
second, the slower the lower.  The high E string vibrates faster than the low E string, as 
the strings get thicker they get lower and as they get thinner they get higher, thicker 
vibrates slower, thinner faster .

The Names of the Strings with their corresponding frequencies are as follows:

 6 - E 82 Hz

 5 - A 110 Hz 

 4 – D147 Hz

 3 - G 196 Hz 

 2 - B 247 Hz 

 1 – E  High - 330 Hz is the thin string

It is also worth noting that the instrument you are playing needs to be intonated correctly, 
that means that it has to be properly engineered as well as properly set up in order that it 
plays in tune in every region of the instrument.  This is not a given in todays marketplace 
of factory made instruments and I would suggest making the investment that provides you
with a happy well intonated guitar, it just makes the experience of learning and playing so 
much more rewarding and ultimately  “musical”.

Finally.  The study of acoustical physics is not the same as the study of music and the 
indications and numbers within this article are written by a guitar player and musician, 
not a scientist or physicist.  This is meant to give the developing musician and guitarist a 
better idea of how the guitar and music are related to the general principals of sound and 
how that relates to the tuning and design of the instrument and to the expression of 
musical notes or pitches.

And by the way, I think that clip on digital tuners are great, they provide a constant and 
accurate tuning reference and are very reasonably priced now.


