THE MUSICAL SPECTRUM

This chart correlates familiar musical instruments with the numerical fre-
quencies that they produce. Given the often talked about musical range
of 20 Hz to 20 KHz, it is surprising to see how low musical fundamentals
actually are. (Almost all are under 3500 Hz.) It should be understood how-
ever that if all instruments were perceived only by their fundamental fre-
quency output (black bands), they would all sound alike. It is the
harmonics or overtones (grey bands) that give each individual instrument
its character or timbre and set it apart from the rest.

Interestingly enough, the human ear is more sensitive to certain octaves
in the musical spectrum than to others. Whoever designed this engineering
marvel deemed it necessary to tune the ear more toward the midrange
frequencies where speech and voice communication occur than to the
outer octaves of low bass and high musical overtones. As a result, very
small energy changes here will cause a more drastic psychoacoustic effect
than larger changes would at the frequency extremes.

In order to discuss the qualitative effects of adjustment in tonal balance,
it is best to arbitrarily divide the musical spectrum into five ranges:

The Bass (approx. 20—140 Hz). There is little musical material with funda-
mental frequencies below about 60 Hz, and what is normally perceived as
low bass material is actually in the 60—140 Hz range. The very lowest fre-
quency controls can be used to enhance output for the few instruments in
that range (organ, contrabassoon, etc.) or they can be used to reduce rum-
ble, acoustic feedback and other low frequency aberrations. A control in
what is normally labeled the 60—90 Hz area will usually cause the greatest
perceptible changes in “’bass response’’.

The Mid-Bass (approx. 140—400 Hz). An over accentuated mid-bass region
will yield a very muddy and ““boomy’’ quality to the music. A system shy
of mid-bass will sound hollow and thin. Controls in this region are impor-
tant for good overall balance.

The Mid-Range (approx. 400—2600 Hz). As the area where the ear is most
sensitive to tonal balance, the mid-range is important in adjusting the
qualitative sonic characteristics of your system. There is controversy
among engineers and audiophiles as to what the proper balance should be
in this range. Moreover, you will find some settings optimum for certain
types of music with other settings just right for different types.

The Upper Mid-Range (approx. 2600—5200 Hz). Speaker designers often
boost output in this range to effect a quality of ““presence’ to the music.
Too much energy, on the other hand, sounds overbearingly harsh and
strident. A good balance should be achieved between this and a more
muffled sound.

The High End (approx. 5200—20,000 Hz). The region up to only about
12 KHz or so is what is normally perceived as high frequencies. Adjust-
ment in this range affects the brilliance of music, with too much boost in
energy yielding an unpleasant and piercing quality.

The last 8,000 Hz contains very little musical material. And most adults
have hearing which rolls off rapidly above 16 or 17KHz. As a consequence,
any control in the 14—20 KHz range will have a very subtle effect. |t can
be used to add a little more dimension to the sound or as a very high fre-
quency noise filter.
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